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Wealth at School. 


BY ALFRED CARPENTER, M.D. (LOND.), C.S.S. (CAMB.), 
President of the Council of the British Medical Association. 


No. II.—SITE (continued). 


“THE floor of a schoolroom should always be 

raised above the level of the ground, and a 
free ventilation provided beneath it, so that no manu- 
factory of morbid products should be possible. There 
should be no openings in the floor, through which 
unsuspected depots of sweepings may collect, so as 
to form a considerable heap of disease-producing 
touchwood, only requiring in the course of time a 
germ of morbid matter to fall upon it to enable it 
quickly to grow a quantity of infective material. 
The chinks in school floors are possible sources of 
danger which must be prohibited. A dry area should 
be constructed around the outside walls with which 
the sewers should by no chance be able to com- 
municate. This area should extend below the level 
of the basement, and be carefully ventilated. I 
have seen sewage conveyed through these areas; in 
earthenware pipes, a settlement has taken place on 
one side of the area ; the change in level has broken 
the pipes and allowed the discharge of sewage into 
the area.. This discharge went on for some time, 
and was not discovered until all the people of the 
house were laid up with typhoid fever. In another 
case in which an iron pipe was used for the purpose, 
the iron had oxidised at the point of junction with 
the outer wall, and sewage was discharged into the 
area. It went on for years quite unsuspected. There 
was a disagreeable smell in a library fifty yards away 
from the place of exit, which no efforts of the 
architect could remove until the hole in the pipe 
was discovered by accident. Much illness had been 
produced in that house for many years in consequence 
of this apparently unimportant defect. 

It is right to remove from within the foundations 
all the subsoil which contains organic matter, exca- 
vating it until the virgin earth is reached. 

If the latter is itself impure, as is the case in some 
deltas and other more recent formations, it should 
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be removed for a certain depth; then, when con- 
venient, covered over with chalk, and above the 
chalk several inches of concrete should be placed. 
If it be in a district in which the ground - water 
must sometimes rise and fall, it should be roughly 
asphalted, so as to reduce the evil to a minimum. 
The lime in the composition of concrete is of some 
service, for so long as it remains as an oxide it 
absorbs a certain quantity of the carbon anhydride 
(CO,) which may happen to penetrate it. Of course 
the greatest care must be taken to prevent the 
possibility of sewage pollution. This is one of the 
greatest dangers to which the fabrics of school build- 
ings are exposed. It is not at all uncommon to find 
the subsoil polluted by these occasional discharges. 
Sites upon clay formations should be avoided where 
possible. If the geological formation is one of clay 
only, of course it cannot be helped ; but if there is a 
choice, it will be found that the bed of clay is some 
degrees colder than a more porous subsoil. There 
is one advantage in clay—viz., it is not so liable to 
soakage from sewage; but this is fully counterbalanced 
by its disadvantages. 

If it is proposed to place a school upon the side of 
a hill, the site must be carefully examined : bogs are 
found there as well as lower down, and any position 
which may cover an underground stream is bad. 
The foot of a slope or the bottom of a narrow valley 
is not good. If the side of a hill is chosen, cate 
must be taken to provide that the buildings are 
kept perfectly clear of ground at a higher level. 
They should be raised so that the surface slopes 
downwards from the school-house towards the rising 
ground. The soil should never rise immediately 
upwards from the building so as to allow super- 
ficial drainage or soakage to take place towards the 
foundations. There should be room for the free 
play of air on all sides. The slope of a hill which 
rises abruptly, and which affects more than one side 
of the house, or a cliff coming close to the buildings, 
shouJd be avoided, even if the site can be had for 
nothing. The top of a hill may be a disadvantage 
if it be so placed as to be exposed to the influence 
of malaria from distant matshes, or to the smoke and 


used-up air of some great town immediately below. 
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But high and bleak sites are better than low ones, 
when as regards the latter there are other things 
which are to their disadvantage. The neighbour- 
hood of ground which is covered with rank vegeta- 
tion is to be avoided ; it indicates an impure subsoil. 
Sites which are sometimes obtained by filling up 
some old swamp or venerable pond are not satis- 
factory places for school-houses. It is probable that 
the conformation of the neighbouring strata tends to 
bring water in those directions, and to keep it there. 

It is not good to have school-houses immediately 
and closely surrounded by trees, although a few trees 
in exposed situations, when kept away frém the 
buildings, are highly advantageous. Everything 
which tends to allow of stagnation of air in and 
around the school is to be avoided ; for this reason, 
high walls and other lofty buildings are to be kept 
as far from the grounds as possible. It is seen some- 
times that at a given spot on cold evenings a fog first 
appears in a given neighbourhood: that spot is one 
to be avoided. The bottom of a narrow valley is 
quite sure now and then to be invaded by an under- 
ground stream of water, and is not therefore a satis- 
factory site. 

If there are trees, they should be to the north or 
east, and sufficiently removed to prevent them from 
acting as impediments to ventilation. Air and light 
are most important factors in the case, and nothing 
should be allowed to interfere with a due proportion 
of both being attainable on all sides of the buildings. 
In great cities it is not always possible to have trees 
in the playground ; they are advantages when kept 
immediately away from the school-house. Light and 
shade are necessary parts of school life, and there are 
times even in this country when it is beneficial to 
have the direct rays of the sun tempered by the 
pleasant green of healthy foliage—they diminish 
evaporation from the soil beneath, The summer 
temperature is lower, and the cold of winter less in 
districts in which trees abound, than in those places 
where there are none; decaying vegetation is not, 
however, to be encouraged near to a school-house. 

The building should be placed so as to obtain all 
the light possible. The prevailing winds should be 
considered, and the point made out from whence the 
largest amount of rain comes. The roof should be 
planned so that it shall carry off the water as quickly 
as possible, and as not allow it to be blown upon the 
side walls, thus rendering them perpetually damp. 
It may be necessary in rainy districts to have those 
parts of the school which are not continually occupied 
on that side of the building from whence the most 
rain comes. This, however, only applies to the rainy 
districts of the country. Every precaution should be 
taken to get rid of the rainfall, so that it shall not 
saturate the subsoil. To build a school-house with- 
out spouting sufficient for the purpose is bad. Every 
‘precaution should be taken to keep the buildings dry ; 
the architect, as regards these arrangements, should 
be called upon to provide for the maximum rainfall 


on any day in the year, and not for an average only.. 


It is the wettest seasons which test the work both of 
spouting and drainage, and in both cases it is the 
waximum fall or flow which is to be met, and not the 
average. It is the maximum which brings disaster 
when it is not provided for. The ill-health of a whole 
district may be an established fact, because a given 
school has been inundated by an unusually heavy 





thunderstorm, in consequence of defective spouting 
and drainage. The position, as to the points of the 
compass, which the schools should occupy has also 
to be considered. The buildings ought so to be 
placed that every room should receive the direct rays 
of the sun during some part of the day. Verandahs 
are better avoided, and no architectural ideas of beauty 
should be allowed to introduce them if they impede 
direct sunlight. Exclusively northern windows are 
only to be admitted when required for ventilating 
purposes. To effect these objects, it is better for the 
school to be so erected that its corners are towards 
the points of the compass, rather than as churches 
are usually built, on its direct lines. It may be that 
the ground beneath the school floor has to be utilized 
as a playground ; it is a bad arrangement, and should 
only be allowed when it is quite impossible to obtain 
further room for the purpose in proximity to the 
school. ‘This point will be considered in detail when 
the subject of Bodily Exercise is considered. 


No. III.—DRAINAGE. 


A site without means for drainage must be declined 
at any price. There should always be a fall from 
the school-house capable of being utilized for drain- 
age, and this fall should be adequate for the purpose 
of conveying it away. It should be more consider- 
able for a small school than is absolutely required in 
the case of a larger one, and the smaller the rainfall 
of a given district the larger the fall should be; and 
it should never be less than 1 in 50. If there is a 
system of sewers into which the drains from the 
school are to discharge, there should be a man-hole 
at the junction with the main sewer, and the junction 
so arranged as to be capable of inspection without 
having to disturb the drain pipe. The junction with 
the sewer should never be at a right angle, but slant- 
ing in the direction of the stream of sewage. Stone- 
ware or earthenware syphons are now manufactured 
to cut off all direct communication between the public 
sewer and the private house drain, which are good, 
provided they are examined occasionally ; but if such 
a one is used, it ought to be provided with a venti- 
lator between the syphon and the school-house, and 
be placed close to the trap of the syphon. The 
London Sanitary ‘Company provide these.  Stiff’s 
interceptor is something of the same kind, and so is 
Pott’s Edinburgh chambered sewer trap, and several 
other makers have traps which are equally efficacious, 
but all require occasional inspection. Impervious 
pipes are better than bricks for sewer purposes. 

It should be an established rule that no sewer pipe 
should be allowed to penetrate within the main walls _ 
of any school building on any pretence whatever. ~ 
There should be a most perfect interception; the 
sewer should carry off the sewage by means of com- 
munications which should be indirect only. Sewers 
are necessary evils in large towns and among great 
congregations of people. They have their dangers. 
It is not necessary to admit them within the precincts 
of the building, and if kept outside it is certain that 
they cannot act as channels for the conveyance of 
mischief when unsuspected. All premises, therefore, 
which have direct communication with the sewer 
should be i annexes, and kept outside the main 
walls. It may be convenient for the school staff to 
have W.C.’s close at hand, but the convenience is 
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small .compared with the danger. The danger is 
small when they are properly constructed outside the 
building ; it is enormous if they are brought within 
the fabric itself. 

It should be an established rule, that all sewers 
should be laid on concrete in those parts of the cur- 
tilage of the school-house which are school property. 
This bed of concrete should be constructed before 
the sewer is laid down. It should be made according 
to the provided fall, and when once fairly laid, will 
for ever prevent that particular sewer getting dis- 
placed, except by extraordinary circumstances. Well- 
laid sewers may be the means of saving a great annual 
expense, as well as preventing evils which will sooner 
or later follow when they are badly laid. 

The custom of the district will determine whether 
the rain-water from the roof goes into the sewer or 
not. It is a bad custom to thus send away a valuable 
commodity, but rain-water butts, as too often placed, 
produce mischief, from the dampness which surround 
them. ‘The rain-water should be conducted into the 
nearest water-course, unless it be stored in properly- 
constructed receptacles. It is a bad custom to allow 
the rain-water gutters to communicate with the sewer ; 
and when the stack pipes discharge themselves into 
the ordinary house drain, the pipe should be trapped 
at its junction with the sewer, so that no foul air shall 
find its way beneath the eaves of the school, and then 
be conveyed into the nearest open window. 


Anecdotal Natural History. 


No. III.—BATS. 


BY REV. J. G. WOOD, M.A., F.L.S., 
Author of ‘ Homes without Hands,’ ‘Nature's Teachings,’ etc., 


AND THEODORE WOOD, M.E.S., 
Foint-Author of ‘The Field Naturalist’s Handbook.’ 


N almost every temperate part of the world, but 
more especially abounding in tropical climates, 
are found the curious creatures which are popularly 
known as bats, and scientifically as cheiroptera, an 
appropriate word signifying ‘ hand-winged’ animals. 
Australia, however, must be excepted, as the whole 
of the Australian mammalia belong to the Marsupials. 
It is only of late years that their proper position in 
the scale of creation has been discovered. Before that 
time, some of the wildest conjectures were made on 
the subject. As the creatures possessed the power 
of flight, some authors placed them among the birds, 
entirely overlooking the differences in structure, 
which should at once have pointed out their place 
among the mammals. Some, considering them to be 
quadrupeds, because they were able to walk upon 
the ground, though after a rather clumsy fashion, 
imagined that they must form a connecting link 
between the mammals and the birds ; and it was not 
until later discoverers carefully investigated their 
anatomy that the real place of the bats was arrived 
at, namely, just after the monkey tribe, and before 
the cats. , 
The appearance of the bat is familiar to almost all, 
the strange membranous wings, enabling their owner 
to pursue their aerial evolutions with an ease and 
rapidity not exceeded by any bird, being the first 
points which arrest the attention. 
Though possessing an almost equal power of flight 








with the birds, the wings of the bat are by no means 
constructed upon the same principle. Instead of 
feathers, the wing is composed merely of a membrane 
tightly stretched between the bones of the fingers, 
and extending along the sides as far as the tail. In 
order to fully understand this structure, we must 
examine the modifications of the skeleton which 
render it possible. 

In the first place, the framework of the wing of 
the bat is formed merely by the bones of the arm and 
hand, which, more especially those farthest from the 
body, are elongated to a wonderful extent, the middle 
finger being actually of greater length than the whole 
head and body of the animal. The only exception 
is the thumb, which is very short, and armed with a 
strong curved claw. 

Not only are the bones of the fingers elongated, 
but those of the palm of the hand, or ‘ metacarpals,’ 
are drawn out to an astonishing length, that of the 
thumb being excepted, as above mentioned. 

If we spread our own fingers widely, we shall see 
that their bases are connected by a fold of skin which 
is hardly perceptible when the hand is closed. Now 
and then, it is extended as far as the first joint, and 
there are many of the mammalia in which it is still 
further developed. The seals which fly through the 
water have the hand membrane greatly extended, 
and other water-living mammalia have it developed 
in a lesser degree. 

Then, the flattened skin-fold of the flanks is not 
peculiar to the bat tribe. It can be traced in the 
common squirrel, and in the flying lemus, flying 
squirrels, and flying opossums a similar structure is 
seen. 

In the lower part of the arm, that from the elbow 
to the wrist, there is practically one bone only, instead 
of two, as is usually the case, the reason of which is 
very apparent. It is owing to the two bones of the 
arm that wé are enabled to turn the limb inwards and 
outwards at the elbow. If the bat were possessed of 
the same power, it would be impossible for the wing 
to strike the air with the steady beat necessary to 
flight, for the resistance of the air, turning the arm 
sideways, would allow the wing to cleave through it 
sideways, and the power of the stroke would thus be 
of no avail. As it is, however, there is one bone 
only, the bat is unable to turn the limb, which there- 
fore always presents its full surface to the air. 

The bones of the hand, too, cannot be clenched as 
in a fist, but possess a side motion only, enabling 
the wing, when not in use, to be folded closely against 
the body. 

The membrane which forms the wing is merely a 
prolongation of the skin of the flanks and other 
parts of the body, stretched tightly between the 
finger-bones, and extending as far as or farther than the 
tail, which, in the insect-eating species, is included in 
it, serving, like the tails of birds, as a natural rudder 
by which the animal can direct its course. In the 
fruit-eating bats, however, where so great agility in 
the air is not necessary, the tail is left partly or 
entirely free, and is much used in climbing and 
walking. 

The membrane is a double one, very thick in those 
parts contiguous to the body, but so delicate near the 
edges, that by the aid of a microscope the blood 
corpuscles can be seen passing along the vessels that 
supply the wing. 
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Though the 
powers of flight of 
the British bat are 
fully equal to those 
of many birds, they 
have never been 
known to migrate 
from one country 
to another, and it 
is very doubtful 
whether they pos- 
sess the ability. 
For bats have none 
of the large auxili- 
ary air-cells found 
in birds, acting as %& 
a sort of reservoir, 
and their bones 
are not permeated 
with air-cells as 
are those of the 
feathered migrant. 

There are, how- 
ever, several bats 
belonging to the 
genus AMycteris, 
found in Africa, which possess a somewhat similar 
apparatus, though not constructed upon quite the 
same principles. 

The skin is very loosely fastened to the body, a 
few membranous threads being the only bonds. ‘The 
space between this loose skin and the body is utilized 
as an air reservoir, and is filled as follows. At the 
bottom of the cheek-pouches on either side is found 
a small opening, which can be closed at the will of 
the animal, and the air prevented from escaping. 
When the bat wishes to inflate its body, it closes 
the mouth, and forces the air from the lungs through 
the cheek-passages into the vacant space. To such 
an extent does it inflate itself, that it loses all resem- 
blance to a bat, and looks merely like a round ball of 
fur provided with head and limbs. 

The objects of this curious structure are not known, 


the animal. 

The shoulder-blades of the bat 
are enormously large, almost cover- 
ing the whole of the ribs. These 
also are large and strong, and the 
breast-bone, besides being of un- 
usual length, is furnished with a 
central ridge, or keel, like that of 
birds, for the better attachment of 
the powerful muscles which work 
the wings. The rest of the skeleton 
is of the very slightest description, 
in order that no unnecessary weight 
shall hamper the movements. 

The feet are very small in pro- 
portion to the rest of the body, and 
are furnished with long curved 
claws, which are of assistance in 
walking, but are chiefly used in 
assuming the extraordinary posi- 
tion of rest, when the bat hangs 


Keeled Breast-bone of 
head downwards, from some con- Bat. 
venient ledge or beam, merely hooking itself on 


by means of the claws. In this strange and, one 


Great Bat, wing closed and open. 





would think, ex- 
tremely uncom- 
fortable attitude 
the bat always 
rests, and passes 
the winter in a 
torpid condition. 

It was remarked 
many years ago, 
that the bat pos- 
sessed a most won- 
derful power of 
avoiding any ob- 
stacles that pre- 
sented themselves 
in itspath,and that 
itcould passamong 
the branches of 
trees, even where 
the twigs were 
thickest, without 
coming in contact 
with them. In 
order to ascertain 
whether this . was 
always the case, a 
number of strings were stretched in a darkened place, 
and several bats let loose among them; yet it was 
found that the animals avoided them with the greatest 
ease. Thinking that this power might be the result of 
an unusually keen eyesight, one investigator, named 
Spallanzani, in a very cruel experiment, put out the 
eyes of a bat, and again let it fly, but was surprised 
to see that the creature avoided the objects exactly 
as before. It was then thought for many years that 
the bat possessed a sixth sense unknown to man, and 
it was not until comparatively lately that the true 
secret was discovered. 

A careful examination of the membranes of the 
wings and ears showed that they were intersected by 
exceedingly delicate nerves, and it was found that 
the bat was thus made aware of the neighbourhood 


| of an obstacle, and enabled to avoid it accordingly. 
besides the evident one of increasing the buoyancy of | 


The fur of the bat is of a very soft and silky 
nature, and the hair is a most beautiful object under 
the microscope. It is densely clothed with scales 
somewhat resembling those of a butterfly’s wing, 
which are arranged in circles round the hair, a short 
distance from each other. The whole object bears a 
wonderfully strong resemblance to the well-known 


| mare’s-tail plant. 


Easy and graceful as are the movements of the bat 
whilst disporting itself in the air, it is a very different 
creature when attempting. to walk upon a level 
surface. Its mode of progression can at best only be 
described as an awkward waddle, the creature hitch- 
ing itself along by means of the claw at the extremity 
of one of the wings, giving a kind of tumble forwards, 
at the same time advancing the corresponding foot ; 
the same process is then repeated with the other 
wing. 

In the illustration representing the bats in a cave, 
the extraordinary attitude assumed in walking is well 
shown. The long finger-joints are pressed together, 
their tips projecting on either side of the back. The 
weight of the body rests on the wrist, and the creature 
pulls itself forwards by hitching the claw of the thumb 
upon any roughness of the surface on which it walks. 
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Bats are remarkably averse to taking to the wing 
from a level surface, and always prefer to climb to 
some little height from which they can throw them- 
selves into the air. This is evidently the reason for 
the strange and apparently uncomfortable attitude 
adopted when at rest, the animal being then in the 
most convenient position for launching itself into the 
air should there be any signs of danger. 

It has been sometimes said that the bat is unable 
to rise from the ground, but such is not the case ; 
and should the creature be hard pressed, it does not 
hesitate to do so. 

It is able to climb with tolerable facility, and 
always does so with the tail uppermost, making its 
way up by the aid of the hind feet, the long claws of 
which are inserted into any convenient crevice in 
order to gain a foothold. 


The food of all the British bats consists of the | 
various small insects which fly about dusk, and at | 
The appetite 


that time people the air in myriads. 
of the ani- 
mals is al- 
most in- 
satiable, 
as may be 
gathered 
from the 
fact that a 
specimen 
of the, 
short- 
eared bat, {J 
lately kept # 
in captiv- 
ity by our- 
selves, 
consumed 
daily from 
forty tof 
fifty blue- 
bottle flies 
of the very 
largest di- 
mensions, 
rejecting 
only the 
wings, and 

in a few 
cases the legs. Even upon this allowance, which 
seldom occupied it for more than twenty minutes, it 


did not thrive, but gradually wasted away, and finally | 


died. 


tree, and suffering from an injury to one of the wings, 
which entirely prevented it from flying. It was kept 
under a glass shade, into which the blue-bottles were 
introduced. ‘It never took the slightest notice of the 
insects until nearly dusk, allowing them to crawl 
over all parts of its body without manifesting the 
least signs of activity. As soon, however, as the day, 
began to close in, it was on the alert, and imme- 
diately set to work devouring the flies which had been 
procured for it. 

This it did in the following manner :— 

Resting upon the floor of its cage, it remained 
motionless until a fly settled within a few inches. 
It then began, by an almost imperceptible move- 
ment, to approach the insect, and when within 





Bats disturbed in their Cave. 





an inch or so of it, with a sudden spring, clutched 
the insect between the wings, and holding them 
tightly together, bent down its head, and swallowed 
its captive. If a fly happened to take flight before 
the. bat was near enough to make its spring, it 
merely remained motionless until another presented 
itself. 

It was fiercely voracious when it once began to 
feed, and scarcely had one fly been swallowed than 
the bat was eagerly looking out for another. Its 
attitude when thus engaged strongly reminded us of 
that of the toad or the green crab when hunting after 
prey. 

Though as a rule a ‘nocturnal creature, owing’ to 
the habits of its prey, the bat may occasionally be 
seen flying in broad daylight, and sometimes, in the 


| early spring, even hawking for the insects which are 


enjoying the warmth of the sun. In these cases, it is 
probable that the bat, having for the first time left 
the retreat where it had passed the winter in a torpid 
nae condition, 
has felt 
the want of 
food, and 
knowing 
instinc- 
tively that 
no insects 
would be 
onthe 
, wing at 
sunset so 
early in 
mathe year, 
has so far 
m altered its 
usual ha- 
bits as to 
prosecute 
its search 
by day in- 
stead of by 
night. 
Most 
bats, how- 
ever, re- 
sort to 
dark and 
retired hiding-places during the day, and in some parts. 
of the world there are large caves which are celebrated: 
as haunts of the bats. When travellers visit these 


| caves, the guide will fire a gun into the cave for the 
The bat was one which had been found in a hollow | 


purpose of startling the bats, which come rushing out 
in such numbers that unwary visitors have been fairly 
knocked down by them. 

In Great Britain alone, there are nineteen cata- 
logued species of bats, many of which, however, are 
rare, and very seldom seen. One of the commonest 
is the Long-eared Bat (Plecotus communis), which 
abounds throughout the British Islands. It derives 
its popular title from the great length of its ears, 
which stand out for some distance from the head, 
and which are thrown at every moment into a variety 
of graceful folds. In consequence of its gentle 
temper, this bat is easily tamed, and is often kept as 
a pet, coming when called by those with whom it is 
familiar. 

Another of the British bats is the Noctule, or 
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Great Bat (Noctulinia altivolans), which is remarkable 
for the great height at which it usually flies. The 
specific name, a/tivolans, refers to this habit. It is 
the largest but one of the bats found in this country, 
being almost three inches in length from head to tail, 
while the spread of the wings is nearly fourteen 
inches. Its cry is remarkably keen, and, like that 
of some other species, closely resembles the squeak 
which can be produced by rubbing two keys sharply 
together. So shrill is the cry of the bat, that to 
many, among them even practised musicians, it is 
perfectly inaudible, the note produced being too 
attenuated to make any impression upon the ear. 
A curious development of the nasal organ is found 
in the Horse-shoe Bat ais Ferrum-equinum), 
which is also a native 
of this country. It 
consists of a mem- 
brane, commencing at 
the lips, surrounding 


. the nose, and project- | 


ing upwards for some 
little distance. Im- 


mediately behind it is 


a second membrane, 

placed on the fore- 

Head of Horse-shoe Bat and _ = sharply 

pointed, It has been thought that the object of the 

structure is to imerease the delicacy of the sense of 

smell. ‘The same apparatus is found in the Vampire 
Bat, and is there developed to even a greater extent. 
In other parts of the world, and especially in 

tropical climates, are found many other species of 
bat, some of them reaching the tremendous dimen- 


sions of nearly five feet in stretch of wing. This is 
the case in the well-known Kalong of Java (Pteropus 
rubricollis), which is often known as the Flying Fox, 


or Roussette. ‘This, instead of feeding upon animal 
food, finds its subsistence in fruit, and is often the 
cause of terrible damage to the agriculturist. In 
some districts, indeed, where the bat is more than 
usually abundant, it is even necessary to envelope the 
whole of the fruit in a bamboo network, in order to 
secure it for human consumption. By way of a 
counterbalancing advantage, however, the flesh of the 
Kalong is eaten in many places, and is even con- 
sidered a great delicacy. 

A curious point about the Kalongs is, that they do 
not trouble themselves to find a dark and retired 
spot in which to pass the daytime, but hang in large 


those of the fig tribe, where they are hardly recog- 
nisable as bats, resembling clusters of fruit more than 
anything else. 

Perhaps the most widely known and famous of the 
bat tribe is the Vampire Bat (Vampyrus spectrum) of 
South America. It is by no means one of the 
largest of the family, its total length being six or 
seven inches only, while the spread of wings is not 
more than a couple of feet. 

The blood-sucking propensities of this animal are 
well known, men and animals alike suffering from 
its attacks. 

Settling upon its victim when plunged in slumber, 
it perforates with its sharp teeth any exposed portion 
of the body, generally selecting a toe as the point of 
operations, when it attacks a human being, and then 
sucking the blood from the wound until it is thoroughly 





satiated, a condition which seldom ensues until a 
considerable quantity of blood has been abstracted. 
The bite causes no pain at the time, and very little 
afterwards, the only ill effects arising from the loss of 
so large a quantity of blood. 

The Vampire seems rather capricious in its tastes, 
for while one person may suffer from its attacks night 
after night, another individual, reposing perhaps only 
two or three feet distant, may leave his feet uncovered 
with perfect impunity, the bats never attempting to 
interfere with them. The late Mr. Waterton was one 
of these fortunate individuals. When travelling in 
British Guiana, with the hope of ascertaining exactly 
the mode of the vampire’s attack, and the effects of 
the bite, he slept for several months in an open loft, 
purposely leaving his feet exposed. Yet, though the 
bats were frequently seen hovering over his hammock, 
and a young Indian, who also slept there, was 
repeatedly bitten, he was never attacked. 

Cattle are great victims to the ravages of the vam- 
pires, which often reduce them to a mere mass of 
skin and bone by the frequency of their attacks. The 
wound is usually inflicted upon the flanks of the 
animal, just where the teeth or feet of the victim 
cannot reach it ; and in cases where there is pressure 
from harness or ’ other causes, often leads to consider- 
able damage. 

None of our British species are capable of harm, 
the teeth being too small to produce any impression 
upon the skin. Among the lower classes, neverthe- 
less, bats are held in the greatest dread, and many 
a countryman would as soon handle an enraged viper 
as one of these harmless little creatures. 


—_—p——_— 


Short Pistorical Anecdotes. 


BY REV. SIR GEORGE W. COX, BART., M.A. 


(18) Paulinus and Edwin of Northumbria. 


Among the stories related of the conversion of 
the English after their conquest of Britain, one 
of the most noteworthy is the legend of Paulinus 
and Edwin, king of the Northumbrians. In _ his 
early years Edwin had gone through much care and 
anxiety. His predecessor Ethelfrith sought his life, 
and Edwin found a refuge with Redwald, the East 


| Anglian chief; but Redwald, either through fear of 
| Ethelfrith or seduced by his lavish bribes, wavered 
clusters from the boughs of various trees, especially | 


in his good faith to the exile, who knew not 
whither he could now betake himself with any 
chance of safety. As he sat alone brooding over 
his troubles, he saw standing near him a stranger, who 
asked him why he remained there on the cold stones 
while all others were asleep. With some bluntness, 
Edwin retorted by asking the stranger what it could 
matter to him whether he spent the night within doors 
or abroad. The stranger replied that he knew well 
what his troubles were, and asked what he would 
give to one who should bring him the assurance 
that Redwald would neither do him any harm himself 
nor suffer others to do so. Edwin’s answer was that 
he would do anything in his power as a requital for 
such a benefit. ‘ But,’ added the stranger, ‘ what will 
you do if I assure you further, that you shall not only 
live, but be more powerful than any of the kings who 


| have ruled before you over the nations of the Angles? 
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Still more, if the man who now foretells the good 
fortune which shall befall you in this life can also give 
you, for your salvation in the life to come, better 
counsel than any of which your forefathers ever 
dreamed, will you submit yourself to his guidance’and 
direct your life by his precepts?’ Edwin promised 
that assuredly he would do so. Having received this 
pledge, the stranger laid his hand on his head, saying, 
‘When this sign shall be given you, remember the 
words which have now passed between us, and keep 
thy faith ;’ and having so spoken, he vanished from 
his sight. 

So far as they concerned Redwald, the predictions 
of the stranger were soon fulfilled. The East Anglian 
chief steadily refused to betray Edwin, and the exile, 
on the death of Ethelfrith, whose army he defeated 
near Retford, became king of the Northumbrians. 
But Edwin, it seems, had forgotten his conversation 
with the mysterious stranger, and was in no haste to 
become a Christian at the bidding of Paulinus, one of 
the companions of Augustine, whom Gregory the 
Great had sent from Rome for the conversion of the 
English. At last, as Edwin was sitting alone, Paulinus 
came to him, and laying his hand on his head, said 
simply, ‘Do you know this sign?’ Edwin at once 
acknowledged his promise and declared his readiness 
to abide by it, but added, that he would first take the 
advice of his council ir the hope that all might confess 
the faith of Christ together. 

With his councillors he had little trouble. The 
arch-priest Coifi boldly argued from the little that 
he had himself received to the worthlessness of the 
deities who had been so niggardly to him. ‘ None of 
your people has applied himself more diligently to 
the worship of our gods than I: yet many are pre- 
ferred to me, and are more prosperous in all that 
they take in hand. Now if the gods were good for 
anything, they would rather favour one who has been 
more careful to serve them. If, then, the doctrines 
which the strangers preach should on examination be 
found more useful, my judgment is that we receive 
them without delay.’ 

Another of his men, following a train of thought 
which we find indicated in the book called Zhe 
Wisdom of Solomon (v. 11), compared the life of man 
to the passage of a bird, which on a stormy winter's 
night finds its way into a warm and well-lighted room, 
and having there for a while fluttered about, dis- 
appears into the darkness outside. During that short 
time, the sparrow is safe from the storm; and so 
seems man to be during his pilgrimage on earth. 
‘But of what went before and of what is to follow, 
we know nothing at all. If, therefore, this new teach- 
ing brings us more certain tidings, surely we ought to 
follow it.’ 

Paulinus then told them what it was that he had 
come to teach them ; and Coifi with the rest acknow- 
ledged at once that his words opened to them the 
way to eternal life. Having confessed the faith of 
Christ, he was eager to prove his sincerity in renounc- 
ing the gods whom he had served. ‘ Let us abjure 
them forthwith,’ he said, ‘and set fire to the temples 
and altars which we have consecrated without getting 
any profit from them.’ ‘ But who will dare to set fire 
to them?’ asked Edwin. ‘I,’ answered the: arch- 
priest, ‘for who can show a better example than I by 
destroying the idols which in my ignorance I wor- 
shipped?’ So he asked the king to let him have 





arms and a horse, for the priests could not lawfully 
carry weapons or ride except ona mare. So mounted 
with a sword by his side, and a spear in his hand, he 
hastened to the temple, the people looking on in 
amazement, and thinking that he was mad. Having 
reached it, he hurled his spear at the idol, and then 
hewing it down with his sword, ordered the place to 
be set on fire. The ,people seeing the deities thus 
powerless to avenge themselves, promptly obeyed his 
command; and so was achieved the conversion of 
Northumbria by Paulinus, the first archbishop of 
York. 


(19) The Penance of Henry IV. at Canosa. 


The power of the Pope was never exercised more 
daringly than in the humiliation of the Emperor 
Henry tv. at Canosa (A.D. 1077); but it should not 
be forgotten that the strength of the pontiff lay in the 
wickedness and tyranny of the temporal sovereign. 
Gregory the Seventh, or (to speak of him under his 
more familiar name) Hildebrand, would never have 
been able to trample on the German king if the latter 
had not roused a feeling of deep hatred for himself 
in the great body of the people. When at last, after 
a long struggle, the Pope gave sentence that unless 
within a year the king should come in person to 
make confession and obtain absolution, his subjects 
should be absolved from their allegiance, Henry 
turned instinctively to the Diet or Parliament of his 
kingdom. He was lavish in his promises ; he pledged 
himself to do all that they could require of him. But 
the answer was, that his pledges and promises were 
shown by experience to be spiders’ webs. He had 
made them by hundreds, and they had all been 
broken. The terms on which they insisted seemed to 
be harder even than those of the Pope. He was to 
surrender all his authority, to go and live as a private 
man at Spires, and he was to obtain absolution from 
the Pope in person before the expiration of a year 
from the date of his sentence, under pain of forfeiting 
his crown altogether if he should fail to do so. 

The Pope had said that he was coming to Germany. 
Henry resolved to be beforehand with him, and to 
confront him in Italy. But it was now winter, and 
such a winter as had not been known for years or for 
generations. For five months the Rhine was so 
frozen that men could walk over it, although its stream 
is vastly more rapid than that of the Thames. Henry’s 
journey over the Mont Cenis into Italy was one of 
terrible suffering. It was hard to reach the summit ; 
it was harder still to descend on the other side. The 
queen and her infant child were drawn down sledge- 
wise in the skins of oxen. ‘The horses they lowered 
as best they could: some with their feet tied were 
allowed to roll down the ledges, most of them being 
killed, and few reaching the plain in a state fit for any 
service. 

Meanwhile, some of the most prominent supporters 
of the king had made their way to the Pope, who 
had absolved them after comparatively slight penances ; 
and this lenity seemed to justify the hope that the 
king might receive the same treatment. He was 
soon undeceived. The Castle of Canosa, in which 
Hildebrand was now lodged, was surrounded by three 
lines of wall, one within the other. Clothed only in 
the thin white penitential dress, the king presented 
himself at the outermost gate, and was admitted 
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within the first inclosure. There he was suffered to 
stand cold and hungry throughout the day, for the 
inner gates remained barred. On the second day the 
same sight was seen; and the third passed with- 
out a sign that his judge was prepared to admit him. 
Worn out with cold, with hunger, and with anguish, 
Henry took refuge in a chapel hard by ; and, on the 
intercession of the Tuscan Countess Matilda, was 
at length brought into the presence of Hildebrand. 
‘The king was one of the stateliest men of his day, in 
the full vigour of mature manhood: the Pope was a 
white-haired old man, whose figure, never dignified or 
imposing, was bowed by age. Hildebrand, to whom 
firmness was a quality better known than mercy, now 
told the prostrate king that the absolution which he 
was about to give him would not release him from the 
obligation of surrendering himself for trial, and that 
if in that trial he should be found guilty, he must 
yield up his crown and retire without a murmur into 
private life for the rest of his days. 

Henry was then absolved ; but Hildebrand was not 
yet content. Standing before the altar, the old man 
said that he had been charged by the king and his 
followers with having forced his way into the papal 
seat by fraud and bribery, and that although he could 
easily rebut the charge by evidence, he preferred to 
appeal from human testimony to divine. ‘ Behold 
the Lord’s body,’ he exclaimed, holding up the wafer ; 
‘ let this be the test of my innocence. If I be guilty 
of the charge, may God strike me dead at once.’ He 
then ate the wafer. There was a pause; but when 
the Pope remained unhurt, a cry of admiration burst 
from the whole assemblage. Turning suddenly to 
Henry, Hildebrand went on: ‘Now, my son, do 
thou likewise. Thy enemies charge thee with many 
crimes, and with a life utterly unbecoming for a king. 
Human judgment may be wrong ; that of God cannot 
err. Appeal to Him, and if He acquits thee, none 
shall be more zealous in thy cause than I.’ 

But Hildebrand was to be made to see that it was 
possible even for the Pope to overshoot his mark. 
‘The charge against himself had been confined to one 
series of alleged acts only. The charge which he 
asked Henry to meet ranged over his whole life ; and 
his request, therefore, virtually was that Henry should 
declare himself as innocent as a child. It is hard to 
say what the Pope’s motive may have been for thus 
tempting him into perjury, or whether this strange 
movement was premeditated. Henry took counsel 
for a few minutes with his friends, and then throwing 
himself at Hildebrand’s feet, besought him to submit 
the matter to a General Council, whose decision he 
solemnly pledged himself to accept. Hildebrand 
yielded, but he yielded only after a manifest effort. 
A banquet, at which he treated the king with courtesy, 
followed the scene of humiliation. 


(20) The Discovery of the Holy Lance. 


When in the first crusade the soldiers of the Cross 
were reduced almost to despair in Antioch, their 
hopes were re-awakened and their zeal stirred afresh 
by the discovery of the holy lance. Peter Barthelemy, 
the —_— of Raymond of Toulouse, came forward 


to say that he had learnt from the Apostle St. Andrew 
himself the fact that in St. Peter’s Church within that 
city lay hidden the steel head of the spear which had 
pierced the Saviour’s side as He hung upon the cross, 





and that the possession of this spear-head would 
render them irresistible to all their enemies. Two 
days, he said, were to be spent in special devotion 
before they should begin the search, On the 
third day the workmen set about the task of 
digging ; but the sun had set while they still vainly 
toiled on. As the darkness deepened, the priest went 
down into the pit barefooted, and with a single 
garment. For atime the bystanders could hear the 
sound of his spade as it removed the soil, and then the 
holy lance-head was found, wrapped carefully in cloth 
of silk and gold. The priest exhibited the relic; the 
people rushed into the building, and the whole city 
was filled with a wild enthusiasm. Some months 
later, one of the common quarrels between the 
Christian leaders placed the chaplain of Bohemond 
in antagonism with the chaplain of Raymond. The 
former boldly denied the genuineness of the holy 
lance, and the latter appealed to the ordeal of fire. 
Peter, it seemed, passed through the flames unhurt, 
and the people were loud in their expressions of 
rejoicing at a result which established his innocence. 
But he had really received fatal injuries, and twelve 
days afterwards he died (a.D. 1098). 


—pg—. 


‘Mow £ teach Arithmetic.’ 


(Continued from page 77.) 
BY WILLIAM SPENCER, 
Author of * Spencer's Exercises in Arithmetic.’ 


HE work in arithmetic in the second class is the 
most varied of any class we have yet con- 
sidered, as the scholars work more or less from six 
varieties of cards,—four Compound Rules (two of 
exercises and two of problems), Practice, and Bills of 
Parcels. In some lessons only one kind of card is 
used, in others two or more kinds; and in some lessons 
a few quick children work correctly four to six cards, 
each of a different kind. In this class more than in 
any lower one, the more advanced children are often 
working from cards, while the backward ones are 
working from the board and observing sums done 
on it. As Simple Proportion is a Code requirement 
in the Fifth Standard, it is lightly touched upon, if 
needed, before Fractions can be taught; but having 
myself a strong belief that Ratio and Proportion can 
be taught fractionally much better, more easily, and 
more expeditiously than by what I must call the clumsy 
method of the old ‘ Rule of Three’ with its antiquated 
signs,—6 : 42::9 : 63,—the little Proportion required 
in the Fifth Standard I instil by working from first 
principles, or by the little knowledge of fractions 
hitherto picked up incidentally. We therefore leave 
the teaching of Proportion, especially Compound Pro- 
protion, until Fractions have been taught. 

We will finish with this class (second) by giving a 
specimen of a lesson in mental arithmetic: the time 
for which varies from 3 minutes to 20 minutes, and 
generally precedes slate arithmetic:—What will 5 
yards cost at 84d. a yd., 7 at gjd., 21 at go}d., 9 at 
2s. 4$d., 16 at 3s. 4}d., 144 at 3s. od., rf at 15s. 6d., 
7} at 11s. 6d., etc.? We will reckon the last given. 
See what 8 yds. would cost; 8 sixpences=4s. +8 
times 11S. =92s.; a quarter of 11s. 6d. is 2s. 1o}d, 
because } of 12s. = 3s., and it is } of 6d, (that is, 1d.) 
short. Now take the 2s. ro}d. from g2s. As 2s. ro}d. 
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is 14d. short of 3s., deduct 3s, from 92s., leaving 89s., to 
which add 14d., giving a result of £4, 9s. 1$d. How 
much is 385 pence ; 427d. ; 613d.; 851d.; 949d.? As 
y6od. = £4, and as 949 is 11 short of 960, the result 
is £4- 11d. = £3, 19s. 1d. What would a stone 
(14 lb.) of beef cost at 84d. a Ib. ; 14 stone at $d. 
a lb.; 2} stone at 10}d. a lb.? Here 14 times ro$d. 
=147d.=12s. 3d, and 2} times 3d.=74d., and 2} 
times 12s. = 30s.; hence the result, £1, ros. 74d. 
Four stone at o}d. a lb.? 14 times 9}d.=129}d. = 
10s. 9$d., four times which is 43s. 2d. = £2, 3s. 2d. 
What would 2 cwt. cost at 2d. a Ib. ; 34 cwt. at 2}d. 
alb.? Here 112 times 2} (or 2} times 112) = 252d. 
=1 guinea; hence the answer is 3} guineas = £3, 
13s. 6d. How much is 5 cwt. at 44d. a lb. ; 4} cwt. 
at 5$d.; 8 cwt. at 7}d.? 7} times 112 =812d. = £3, 
7s. 8d. price of one cwt., and 8 times this sum = 
427, 1s. 4d. Find the cost of a ham weighing 33 lb. 
at 54d. a lb., 28 lb. at 7}d., 364 Ib. at 84d., 21} at 
gd., etc. I may here remark that I do not depend 
so much on a multiplicity of rules for aptitude in 
mental arithmetic, as on a previous thorough drilling 
in simple numbers in the lower classes, and having 
the long pence table (to 1200d.) well in the mind and 
memory. We use, however, a few rules, of which the 
following are the chief :—(a@) That a dozen articles 
costs as many shillings as the single article costs 
pence—4d. each=4s. a dozen, 5$d. each=5s. 6d. a 
dozen, 1o#d, each= 1os. 9d. a dozen, etc. Exercises 
for application of the rule :—26 yds. at 44d. Here 
elicit that 26 =2 doz. and 2; 2 doz. at 44d.=9s. and 
the two 9d., hence gs. 9d. Ans. 314 at 54d.; 524 at 
84d.; 77} at 10d.? Here 77}=6dozen and 5}; the 
6 dozen =6os, and the 5} =(10x 5}=) 524d., hence 
the result 64s. 4$¢. Zhis exercise can, however, be 
more easily reckoned by taking 10 times 77}= 7724d. 
= (720d. = £3, and the remaining 524d. = 4s. 44d. =) 
43, 48: 44d. (6) A gross, being 12 dozen, will cost 
as many shillings as a dozen costs pence,—2$d. each 
=2}s. a dozen=3od. a dozen=3os..a gross. 9}d. 
each = 9}s. or 111d. a dozen=11158. or £5, 115. od. 
a gross. In the same manner a mumber of dozens or 
gross is reckoned, by first getting the price of one and 
then multiplying by the number required ; ¢,g., what 
will 9 gross cost at 7d. each? Here 74d. each = 7$s. 
or god. a dozen=gos. a gross=810s. or £40, Ios. 
for 9 gross. (¢) As too articles at a farthing each 
cost 25d.=2s. 1d:, then @ hundred at any price will 
cost twice the number of shillings, and once the number 
of pence that there are farthings in the price of one. 
100 at 4}d.,—here 4}d.=19 farthings, hence 100 
will cost (19s. x 2)+19d.=39s. 7d. Again, 100 at 
9}d.,—here 9}d. = 37 farthings, then (37s. x 2) + 37d. 
=77s. 1d.= £3, 17s. 1d. Should there be one or 
more shillings in the price given, reckon £5 for every 
shilling and proceed as before ; thus, 100 at 7s. 83d.,— 
here 83d. =35 farthings (35s. x 2) + 35d. = £3, 
12s, 11d., to which add 7 times £5, and we have 
the result, £38, 12s. 11d. In finding the cost of a 
number of hundreds, first multiply the price by the 
number of hundreds and proceed as before ; for in- 
stance, 700 at 7}d. would be the same as 100 at 7 
times 7}d., that is, at 4s. 6}d., which = £22, 12s. 1d. 
(@) As a thousand articles at a farthing = 250d. = £1, 
os. 10d., @ thousand will cost once the number of 
pounds, and ten times the number of pence that there 
are farthings in the price of one; ¢.g., 1000 at 33d. ; 
3}d.=15 farthings, hence 1000 will cost £15, and 





(15x10=) 150d.—£15, 12s. 6d, Again, 1000 at 
8}d.; here 83d. = 35 farthings, then we have £35, and 
350d. = £ 36,9s. 2d. Whenthe price contains shillings, 
for every shilling given reckon £50 (1000s.); thus, 
1000 at 8s, 1rofd.,—1o}d. = 43 farthings, then we have 
443 + 430d. = £44, 15s. 1od., to which add 8 times 
45° (4400) for the 8s. in the price and we obtain 
the answer 4444, 15s. 10d. A number of thousands 
may be similarly dealt with; thus, 4500 at 2s. 44d. 
equals 1000 at 43 times 2s. 44$d., that is, at ros, 84d. ; 
8}d. = 33 farthings, hence we have £33 + 330d. 
= £34, 78. 6d., to which add 10 times #50 for the 
10s. in the price, and we have the total result, £534, 
7s. 6d. The more difficult of the above exercises are 
only given sparingly to the second class, as a mental 
effort for the more intelligent boys and girls, the 
general working of such exercises being more adapted 
to the first class, to which we now turn our attention. 

In the first class, the teaching of Vulgar Fractions 
is the first distinctive step in advance. I would here 
observe that I place immense value on a good know- 
ledge of Fractions, as I teach most of the higher 
branches of arithmetic, such as Percentage in all its 
ramifications, by means of Fractions. In fact, if a boy 
can work difficult problems in Fractions thoroughly, 
he possesses the key to nearly all the higher branches 
of commercial arithmetic. Commence by giving the 
root and meaning of the word ‘fraction’—that it 
expresses parts of a unit, not integers or whole ones. 
Then show how represented, explain thoroughly the 
import of numerator and denominator—what is ex- 
pressed by each. Put down on the board any fraction 
(say) 3, and make exhaustive remarks about it ;—it 
represents 3 parts out of 5. We suppose the unit 
(say an apple) to be divided into 5 equal parts, and 
3 of those parts are meant. Is } more or less than 
a half? How much more? What is 3 of a £? 
% of 100; $ of 1ooo? How much is it short 
of a whole one, etc.? We will now proceed by 
successive steps :— 

(a) First add simple fractions together,—% + 9 + § 
+. Point out first that we have diferent kinds of 
parts—thirds, fourths, etc. to add together, conse- 
quently that we cannot just add the numerators 
together, as that would give a total of different parts— 
not all‘the same kind. Show, or elicit, that the dif- 
ferent fractions must all be reduced to the same size. 
Let them suppose that these four fractions of a cake 
are left after some meal—how many cakes are these 
parts equal to? Lead the scholars on to see that all 
these parts can be broken up or divided into twenty- 
fourths, and explain the term common denominator. 
Now work out as below, placing each of the new 
fractions directly under that to which it is equal. 

St+itse+s 
=Fitdit+aitii=sf=237=2§. Ans. 

Explain clearly that 3 and ${} are really the same 
fraction, only the latter is expressed in smaller parts ; 
that } and 3% are the same, etc. Show now that as 
all the parts are twenty-fourths, we can add them 
together, equalling $?, and explain clearly the simpli- 
fying till we get 2{. A second exercise might be to 
add together #, {, y's, x5, 3¢- Here, in finding a 
common denominator, explain clearly what we require 
—a number that will contain all the five denominators 
exactly, that is, without any remainder. * First we 
generally try the greatest (20 here), and find that it 
will contain 4 and 5, but not 12 and 15. Now try 
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a number of 20’s, and we soon find 60—the “ast 
common denominator, or least common multiple, 
generally expressed by t. c. M. Here I would explain 
to the class that any common multiple—120 or 240, 
etc.—would do, but that the least is the most easily 
worked. Work a question successively by different 
common denominators, and they will observe that it 
is more easily done by the least. As to illustrations 
by the ‘ Fractograph,’ I find in practice that the best 
fractograph is the impromptu simple representation 
of dividing lines or circles fractionally when such 
illustration can be made serviceable, as it very often 
may, to beginners. 

(4) Show that subtraction of simple fractions requires 
the same preparation—common denominator — as 


addition : 
7 5 


— mS 
=$$-i$=1) Ans. 

Make the above and a few similar exercises the 
basis of the few explanatory remarks required. 

(c) Explain the term mixed number, and add such 
numbers together : 

35 +7] + 8y'¢ + 105. 

Here we simply first add together the fractions, 
which amount to 49° = 2}, to which the 28 integers 
are added, making 30}$. Explain also here clearly 
the principle and mode of bringing a mixed number 
to an improper fraction, and explain also the meaning 
of this expression—a fraction egua/ to or greater than 
a whole one. Remark also, that in working fractions 
we have often to convert mixed numbers into improper 
fractions, and vice versa. 

(2) Simplify compound fractions. Explain the 
meaning of the term—a fraction of a fraction, or a 
part of a part. Elicit orally that $ of 4=}, $ of $ of 
4 = yg, 4 of } =’, etc. ; and show that these results 
are obtained by multiplying together all the numerators 
to produce the numerator of the simple fraction, and 
all the denominators for its denominator. Here 
show the necessity of bringing any term which is a 
mixed number to an improper fraction,—(% of 24 of 
5$) =(% of § of #2). Here cancelling the fives and 


the twos, we have G of $ of a - =9§. Here ex- 


plain the theory of cancelling,—that if the numbers 
were multiplied fully out we should obtain 4%°, which 
is now divisible by 10, equivalent to the product of 
the two numbers (5 x 2) that we cancelled, giving *? 
=9% as before. Here remark also, that if any 
number will dfvide any two numbers respectively in 
any numerator and denominator, the two numbers 
can be cancelled, and their respective quotients put in 
lieu of them, Caution the scholars to be very careful 
in cancelling, as the operation is often difficult to 
retrace in case of error, but must be again put down 
and done de nore. 

(¢) As the process of multiplying fractions is pre- 
cisely the same as bringing a compound fraction to a 
simple one, it best follows at this stage, needing, how- 
ever, few additional remarks,—thus § x § x 44 x 5} is 


§;.; 4g 
the same as § of § of 44 of sh= = of § of 2 of 


of : 4 
*2 = 9]. Multiply } by },—here 3 is to be multiplied 
by the fourth part of 3. Now 3 times }= $= 2, which 
must now be divided by 4, giving 4 as the result. 





We will explain the theory of dividing more in detail, 
after which the principle of multiplication will be 
easily comprehended. 


———, 


Practical Lessons on Ensect Life. 


BY THEODORE WOOD, M.E.S., 
Foint- Author of ‘The Field Naturalists’ Handbook.’ 


I.—WHAT IS AN INSECT. 


T the commencement of these papers on Insect 
Life, it will be as well that we should have a 
settled idea as to what an insect is, and I shall there- 
fore, in this opening article, endeavour to point out 
the chief characteristics of insects, and show how they 
may be distinguished from other classes of animals. 

In the first place, insects belong to the great group 
of animals which are known as Axnulata, or those 
whose bodies are composed of a number of rings, or 
‘segments.’ In the insects, the number of these 
segments is invariably thirteen. 

Each of these segments is composed of two half- 
rings, placed one above the other, and connected by 
an elastic membrane, which is capable of considerable 
expansion. The reason for this structure we shall 
presently see. 

Besides the division into thirteen segments, the 
body of an insect is boldly divided into three chief 
portions, known as the ead, containing the mouth 
and organs of sensation; the thorax, bearing the organs 
of locomotion ; and the addomen, containing the vital 
organs. ‘This division into three portions constitutes 
one of the chief characteristics of the insect, and 
the word In-sect, ze. cut-into, refers to this division. 
The Greek word entomos, from which is formed the 
word entomology, has the same signification. All 
insects, too, after being hatched from the egg, pass 
through two preliminary stages, viz. the larva, cater- 
pillar, or grub, and the chrysalis or pupa, before 
attaining their perfect condition. These stages, which 
are technically termed metamorphoses, will be more 
fully described in the succeeding paper. 

Another important distinction is that all insects 
have six legs, neither more nor less, though in some 
cases they are not all fully developed. It is thus easy 
to see why spiders do not rank as insects, in spite of 
the popular notion to the contrary ; for, in the first 
place, the body is divided into two chief portions 
only, the head and thorax being fused into one, called 
the cephalo-thorax, or head-thorax, which combines 
the functions of both parts. Besides this, they have 
eight legs instead of six, as well as several other minor 
differences. 

Of the thirteen segments which make up the body 
of an insect, the HEAD is the first, and contains the 
mouth and the organs of the various senses, which 
we will examine in turn. 

The mouth is found in various forms, each being 
most suitable to the food which the insect consumes. 
The beetles and many other insects, for instance, are 
provided with a pair of powerful horny jaws, often 
more or less toothed, which invariably work from side 
to side, instead of up and down, as is the case in 
the higher animals. Placed beneath these jaws is a 
pair of lesser size, known as the maxilla. 

Some insects, such as the butterflies and moths, are 
furnished with a flexible tube, which can be inserted 
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into flowers, and their juices sucked up into the 
mouth by its means. This organ is usually known as 
the trunk or prodoscis, and is not merely a simple 
tube, as might perhaps be imagined. In reality, it 
is formed by two separable half-tubes, composed of 
innumerable joints, and connected to each other by 
means of a series of small hooks, the two portions 
thus forming a complete tube, through which liquid 
nourishment can be imbibed. While not in use, the 
proboscis is usually coiled away beneath the head. 
Its structure may be readily examined by procuring a 
recently-killed moth or butterfly, and drawing the 
organ out with a pin or other instrument. If care be 
taken, the two portions may be separated, and their 
structure investigated by means of a microscope or 
powerful magnifying-glass. 

Many insects, besides being furnished with a pro- 
boscis (which, in these cases, is not capable of being 
coiled up), have a further apparatus, consisting of a 
series of lancets, for the purpose of piercing the skin 
before proceeding to imbibe the blood.’ In the 
common gnat this structure is strongly exemplified. 

Connected with the mouth are two pairs of feelers, 
varying greatly in size and form, which are termed 
palpi; the first pair, situated upon the maxillz, or 
lesser jaws, being termed in consequence the maxillary 
palpi ; and the second pair, placed on the labium, or 
lip, the labial palpi. Their use is supposed to consist 
in investigating the substances upon which the insect 
feeds. In many insects they are very imperfectly 
developed. 

The eyes of insects are of two kinds, simple and 
compound, both forms being generally found in the 
same insect. The compound eyes, two in number, 
are placed one upon each side of the head. They 
are always more or less convex, and are composed of 
a considerable number of lenses, varying from twenty- 
five in each eye in certain species of ants, to about 
eighteen thousand in some of the butterflies. Each 
of these eyes is hexagonal in form, and possesses a 
perfect visual apparatus, so that some insects are 
furnished with the astonishing number of thirty-six 
thousand distinct eyes. Of course, it is not to be 
supposed that each of these eyes produces a separate 
impression upon the optic nerves ; and as the eyes are 
immoveable, it is probable that one only, or at any 
rate a very small number of the facets are in focus 
with any given object at the same time. Hence the 
want of moveability is compensated for by the number 
of lenses, each of which points in a different direction, 
and commands a separate field of vision. 

The simple eyes are usually very few in number, 
and are generally situated upon the upper surface of 
the head. Though both forms are generally found in 
the same insect, this is not always the case, sometimes 
the one and sometimes the other being alone found. 
Some few insects, indeed, among them several of the 
beetles and exotic ants, are entirely without eyes of 
either description. 

Though it is undoubtedly the case that many, if 
not all, insects, possess the sense of smell, it is yet 
unknown where the organs of scent are placed. The 
various carrion-feeding insects, for example, evidently 
detect the presence of their food by its odour; moths, 
and many other insects, which feed upon the sweet 
juices of flowers, must do the same ; yet, although many 
theories have been advanced upon the subject, we 
have still to detect the organs devoted to the sense. 





Neither have the organs of hearing been satisfactorily 
identified, unless, perhaps, the antennz perform those 
functions. Yet the sense must be there, for many 
insects—as, for instance, the grasshoppers and crickets 
—evidently possess the power of appreciating sound 
and communicating by its means. 

We invariably find upon the head of an insect two 
organs, varying to a great extent in form and size, 
which are popularly known as ‘feelers,’ or ‘horns,’ 
and scientifically as antenne. They are composed of 
a number of joints, but are perfectly dissimilar in 
various insects. In the butterflies, for example, they 
are slight and thread-like, until within a short distance 
of the end, where they suddenly enlarge into a knob. 
Among the moths, they are sometimes entirely thread- 
like, and sometimes heavily plumed, either for part or 
the whole of their length. This plumed structure is 
often found in the male, and the simple in the female 
of the same insect. In ants, some of the beetles, etc., 
they are strongly elbowed, and so on. 

Their uses have never yet been discovered, some 
observers considering them to be the organs of the 
sense of smell; others, of that of touch ; while still 
others suppose them to be the seat of some sense not 
possessed by and unknown to man. It is certain that 
they have the power of communicating impressions to 
the mind of their owner, as no one can for a moment 
doubt who has seen an ant examining an obstacle 
carefully with its antennz before proceeding upon its 
way. 

Passing to the second of the chief divisions of the 
body, namely the THORAX, bearing the various organs 
of locomotion, we find that it again is subdivided 
into three portions. Of these, the first, or pro-thorax, 
bears the first pair of legs; the second, or meso-thorax, 
the second pair of legs, and the upper pair of wings, 
and the half of the last pair of legs ; the last, or meta- 
thorax, bears the lower wings, and the other half of 
the last pair of legs. 

The legs are formed of joints, corresponding some- 
what to those of our own limbs, and therefore named 
in accordance with them, viz., the femur, or thigh, 
next the body; the “dza, or leg; and the /arsus, or 
foot. This last usually consists of five joints, ter- 
minated by either a single or a double claw. The 
place of the hip-joint is taken by the wxa, which 
performs much the same functions. 

The wings are formed of a transparent membrane, 
stretched between stout ribs, or mervures, of a strong, 
horny substance, which usually branch off and connect 
with each other in such a way as to form a perfect 
network. The whole structure is a wonderful com- 
bination of lightness and strength. 

In many insects, and more especially the butterflies - 
and moths, the wings are thickly covered with scales, 
which are most exquisitely sculptured and variegated, 
although so small that a powerful microscope is 
necessary to reveal them as anything more than a 
slight -dust upon the wings. They are arranged in 
rows, one slightly overlapping the other, like slates on 
the roof of a house, and are but loosely fastened to 
the wing, a very slight touch being sufficient to detach 
them from their position. 

In the beetles, the upper pair of wings are entirely 
of a horny consistency, and are not used in flight, 
being merely employed to protect the under pair 
which are folded away beneath them while the insect 
is at rest. In the dipfera, or two-winged flics, the 
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upper wings alone are developed, the lower pair bein 
merely represented by a couple of small knobs, term 
halteres, or balancers, which assist in preserving the 
equilibrium of the body while the insect is upon the 
wing. In some cases, all four wings are rudimentary 
only, and are totally incapable of being used in flight. 

The aBpomeN, consisting of the remaining nine 
segments, contains the vital organs. 


WHEN we come to examine the internal structure 
of an insect, we find it to be so different to what we 
might expect from an acquaintance with the higher 
forms of animal life, that we should hardly recognise 
the various organs in their simpler and less developed 
forms. 

Insects possess neither skeleton, heart, lungs, nor 
brain, as we understand the words, the whole structure 
being essentially unlike that of the vertebrate animals. 

The place of the skeleton is taken by the hard shell 
of the insect, which provides the necessary strength 
and rigidity, while the elastic membrane by which the 
segments are connected allows the body to be curved 
in any required direction, thus performing the office 
of joints. 

The mass of nerves, which answers the purpose of 
a brain, runs for almost the entire length of the body, 
and consists of a number of nerve-bunches, or ganglia, 
generally one to each segment, connected with each 
other by nerve-chains, On account of this structure, 
an insect can receive with comparative impunity 
injuries which would be instantaneously fatal to animals 
of a higher order of being, for almost eVery separate 
nerve - centre must be destroyed before life is fairly 
extinguished. 

From each of these ganglia, branches are sent out 
to the various parts of the body, but the whole nervous 
system is of a very slight and imperfect character. 

In place of the heart and other circulatory apparatus, 
we find in the insects a single blood-vessel only, which 
runs along the back for almost the whole length of 
the body. ‘This is termed the dorsal vessel, and is 
furnished with valves at intervals, which regulate the 
passage of the blood. This dorsal vessel pulsates, 
although slowly; the blood, after leaving it, passes 
among the various organs of the body, until it re- 
enters it at the former end. 

The dorsal vessel can easily be examined in any of 
the smooth and thin-skinned caterpillars, in which it 
will be seen as a pale streak running along the back. 
By the aid of a magnifying-glass the pulsations may 
even be noticed. 

The breathing apparatus is constructed upon 
entirely different principles to that of the vertebrate 
animals. Instead of nostrils, the insect breathes by 
means of a series of holes, or spiracles, placed along 
the sides of the body, which open into two large tubes, 
or /rachea, running for the whole length of the body. 

‘Upon examining one of these spiracles under a 
microscope, it is seen to be fringed with stiff, elastic, 
bristly hairs, interlacing with each other in every 
direction, and effectually preventing the ingress of 
anything except air. They are usually eighteen in 
number. 

From the trachee are thrown off innumerable 
branches, which permeate every part of the body, 
penetrating even to the tips of the antennz and claws. 
Now we see the reason for the structure of the seg- 
ments above mentioned, the elastic membrane con- 





necting the two half-rings allowing the body to be 
expanded and compressed, the air being thus drawn 
into every part of the breathing system, and expelled 
in turn. 

On account of this wonderful labyrinth of trachez, 
an insect is particularly liable to the effects of any 

isonous odour, which, at a single inspiration, is 
inhaled into all parts of the body, and is quickly 
fatal. From the same cause, an insect which is 
unfortunate enough to fall into any greasy liquid is 
instantly killed, the grease clogging the spiracles and 
preventing the admission of air into the trachez. 

The structure of these trachez is especially worthy 
of notice. 

One would naturally imagine that when the joints 
of the limbs are bent, the tubes which supply them 
would be closed, and the passage of air prevented. 
Not so, however, for all these tubes are double, one 
being placed within the other, and between them and 
surrounding the inner one is coiled a long, stiff, bristly 
wire, just as is the case in our flexible gas tubes. 
By this arrangement, a joint can be bent double and 
the tube yet retain its circular form, the coiled bristle 
keeping it constantly open. ‘The same structure is 
found in our veins and arteries, through which the 
blood passes equally well whether the limb be 
extended or bent. : 

The digestive organs are, as regards the general 
principle, much the same in all insects. 

From the mouth, of course, runs the gullet, or 
esophagus, a very slight and narrow tube, which leads 
to the stomach. In many insects, however, the food, 
before arriving in the stomach, is passed into a 
membranous bag, known as the sucking-stomach, and 
sometimes, but erroneously, as the crop, where it is 
prepared for digestion. In those insects, also, which 
derive their sustenance from materials of a hard or 
tough nature, at the entrance of the crop is found an 
organ especially adapted for the due mastication of 
the food, and which, from its analogy to the corre- 
sponding organ in fowls, etc., is usually termed the 
gizzard. ‘This varies greatly in form in different 
insects, but usually consists of six or eight large and 
powerful jaws, armed with a considerable number of 
small teeth, which in the cockroach average nearly 
six thousand. By these numerous teeth the food is 
masticated, until it is in a fit condition to pass into 
the stomach, which is merely a large membranous 
bag surrounded with bands of muscular fibre. 

At the junction of the stomach with the intestines 
is found a mass of fine whitish threads, looking, when 
the insect is under dissection, like a small piece of 
cotton wool. Upon carefully drawing out and 
examining these threads, each is found to be a 
separate tube, closed at one end, the whole apparatus 
fulfilling the important functions of the liver. This 
structure is of the greatest importance to physiologists, 
proving, as it does, that the primary form of a gland 
is a simple closed tube. 

Having now briefly described the general structure 
and chief characteristics of the insects, I shall, in the 
next article, treat of their life-history before they 
arrive at their perfect condition. 
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‘Mow E teach Elementary Science.’ 


OBJECT LESSONS. 
BY R. BALCHIN, 
Head Master of the Gloucester Road Board School, London. 


HAVE been asked to write a series of articles 

under the above heading. It is thought my 
experience may be a guide to some, perhaps. For 
the last twenty-three years has this experience been 
accumulating. Before I enter upon the subject- 
matter, however, I should like to make two things 
clear—first, why I teach Elementary Science at 
all in public schools; and second, what I mean 
by ‘teaching Elementary Science.’, 

Strange though it may seem, there are several 
reasons that may be advanced in favour of such 
teaching. There is, for instance, reason number one, 
viz., that a grant of money may be earned by the 
teacher on every scholar who passes what is called an 
‘examination.’ With many, Science would not be 
taught at all but for this reason. It is the sole aim 
and moving force. But considering that I and my 
enthusiastic assistant, Mr. Ballantyne, now well 
known to the School Board for London, taught 
Science for at least twelve years without one penny of 
payment, and should continue to teach it now, grant 
or no grant, this reason is certainly not the exclusive 
one with me. Then there is reason number two— 
that it is an agreeable change to the teacher from the 
everlasting drudgery and grinding of mere reading, 
writing, and arithmetic. But why should the teaching 
of these subjects be drudgery? Has anybody who 
has read Fitch’s Science of Arithmetic, and then taught 
the subject as there laid out, ever found it to be 
drudgery? If a man is a mere ‘drudge,’ then of 
course whatever he teaches will be mere drudgery. 
Then there is a third reason,—and this, I take it, 
should be the one of greatest weight—namely, that we 
teachers are entrusted with the work of developing 
and strengthening the mental and moral powers of 
youths. And in proportion to our success in so 
doing, will be the ability of the said youths to do 
battle valiantly in life. For this our work, the most 
potent means we can possibly employ is the real 
teaching of Science. To neglect this, then, is to send 
soldiers to fight without weapons, to clip the wings of 
birds and expect them to fly. The reason, therefore, 
I teach Science is this. It is the one great instrument 
of education, and I profess to be an educator. But 
what do I understand by ‘teaching Elementary 
Science’? Generally speaking, this — that the 
teaching shall be first and mainly educative, and 
second instructive ; in other words, that the mental 
powers may be developed, rather than the memory 
stored. Hence it will be seen that to buy a stock of 
twopenny books, give them to the boys, and set them 
to learn so much, is in no sense what I mean by 
‘teaching’ Elementary Science. By this means the 
memory may indeed be stocked, ay, crammed with 
facts, and the boys may be skilfully trained to 
disgorge all this undigested food on the particular 
occasion of an examination. The great evil of a 
written examination being that it can gauge the 
extent to which the memory only has been packed, 
but can take no note of the real educative work that 
has been done, though this latter is incomparably the 





more important. In the ordinary run of school life, 
there are two opportunities presented for science 
teaching — object lessons, and the preparation of 
the scholars for the special subjects of the ‘ Fourth 
Schedule.’ I have always arranged my time-table so 
that there should be at least two object lessons per 
week in each division of the school, including even 
the First Standard. The direct and indirect results 
have been so valuable, that I shall continue this 
system so long as I am a teacher. But two things 
are necessary—a school museum of objects, and 
teachers in the school who can teach. As to the 
museum, this consists in my school of well-filled 
cases fastened against the walls of the rooms, but not 
reaching to the floor. The cases are about six feet long, 
four feet high, and four inches deep. The School 
Board would not furnish me with these, so, being a 
carpenter, I made them myself. Case No. 1 is filled 
with chemical apparatus, and models of crystal forms ; 
No. 2, entomological specimens; No. 3, a fairly 
complete mineral collection of about 300 specimens, 
arranged according to Dana’s classification; No. 4, 
odds and ends for object lessons in Standards I. and 
II.; No. 5 (a cupboard), electrical apparatus, made 
mostly by the boys themselves; No. 6, a collection 
of botanical specimens, dried and mounted on card- 
board, illustrating most of the natural orders of 
plants. 

These cases fill so rapidly with specimens brought 
by the boys, that I have now in one of the school 
cellars large boxes full of objects waiting space to be 
exhibited. Thus much for the museum. Now for 
the teachers. This is, I fear, a more serious difficulty 
than the museum. The so-called ‘training colleges’ 
turn out students rather than educators. I have met 
with very few assistants who could give a really good 
object lesson. Their usual manner is dry and mecha- 
nical. A few years ago, an assistant newly engaged 
in my school had to give an object lesson. He 
chose as his subject ‘Coal.’ After the lesson, I went 
into his classroom and asked him if he had given 
the lesson. ‘ Yes,’ said he, ‘there it is,’ pointing to 
the black-board, where there certainly was a remark- 
ably neat arrangement of ‘notes.’ ‘But,’ said I, 
‘I wanted it ¢here,’ pointing to the boys. I then 
took a piece of coal in one hand, and a piece of 
granite in the other; holding them up before the 
boys, I asked in what respect the coal differed from 
the granite. The answer sure enough was the first 
of the ‘notes,’ namely, ‘Coal is an opaque, black 
substance.’ I almost laughed outright. Calling the 
teacher on one side, I told him that I was, that same 
evening, to give a geological lesson on the ‘ Post- 
tertiary’ formation, and should have occasion to 
describe that huge fossil elephant the ‘mammoth.’ 
‘But,’ said I, ‘what would you think if I began 
thus: “Ladies and gentlemen, the mammoth, we 
have every reason for believing, was an enormous 
pachydermatous creature, that you couldn’t see 
through, it was opaque” ?’ 

However, if the school has the museum, and the 
good fortune to secure such capital assistants as I 
have at present, there is no reason why there should 
not be a good system of object lessons, which will 
not only earn the extra grant of £5 per annum that 
the Board has recently decided to give, but also the 
future gratitude of boys who, in their life-work, will 
find that the common sense, thoughtfulness, and 
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powers of observation that have been developed by 
such teaching, are the most powerful means in their 
possession for raising them above their fellows. It 
is my usual plan to arrange a ‘scheme’ or ‘table’ 
for object-lesson subjects for each Standard of the 
school, including even the First Standard. In my 
next article, I will lay before my readers the plan 
now in use, 
(Zo be continued.) 
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Science and Art Department, 


SOLUTIONS TO SCIENCE PAPERS IN 
MATHEMATICS. 
BY W. T. KNIGHT, F.S.SC., LONDON, 

Science Teacher, formerly Mathematical Master at New College, 
Southsea ; Author of ‘ Algebraic Factors, hew te find them 
and how to use them ;’ ‘ Solutions to Science Papers in Mathe- 
matics,’ ec. 


Stages I. and IIL., 1880. 


T the examination in Mathematics, Stages I. and 
II., held in connection with the Science and Art 
Department, South Kensington, April 26, 1880, 9333 
candidates presented themselves in the First Stage, 
and 1433 in the Second Stage. The results were as 
follows :— 
1st Class. 2d Class. Failed. 
First Stage, 1945 3880 3508 
Second Stage, 150 714 569 
Three hours were allowed for each paper, and 
the number of marks assigned to each question was 
given in brackets. In each stage the paper was 
divided into three sections, and in order to pass, it 
was necessary to obtain marks in every section. 
Candidates were not allowed to answer more than 
three questions in any one section, and not more 
than eight questions altogether. 


STAGE I. 
Section I.—Arithmetic. 

1. Divide 285651 by 77, using only short division. 
Obtain the remainder correctly, and explain briefly 
how you obtain it. (6) 

11)285651 
7) 25968 +3 
3799 +5 : 

Multiply the last remainder by the first divisor, 
and add in the first remainder. The first remainder 
3 is really ,5,, and when we obtain the second 
remainder 5, we have to divide 5,5, by 7. Now 
5x = {ft (the numerator being obtained by multiply- 
ing 5 by 11 and adding 3), and {f+7 =f, as above. 

2. What interest per cent. does a man get for his 
money by investing in the three per cents at 90? 
How much must he invest to give him an income of 
£1153 a year? (6) 

(a) Interest on 90 = 3; 

se - ») 100 = 45, x 100= 33, Ans. (a). 

(4) Sum invested to produce 3 = 90; 

7 »» 11§3= 30% 1153 

; = deaae Ans. (8). 

3. Add together § of a guinea, }5 of a half-crown, 
1, Shillings, and § of a penny, and reduce the 
whole to a decimal fraction of a pound. (8) 

Items:—t11s. 8d., 2s. 1}d., 1s. 2}d., 3d. Total, 


158.= £°75- 


} 58 remainder. 


” ” ” 





4. A man owes three bills, of which one could be 
paid by a certain number of florins, another by twice 
that number of half-crowns, and the third by six times 
that number of shillings. The bills amount in all to 
£7 38- What are the several amounts? (12) 

1 florin + 2 half-crowns + 6 shillings = 13s, 
and £7, 3S. +138.=11. 


Ss. @. 
Hence rst bill=11 florins =r 2 0 
2d bill= 22 half-crowns=2 15 © 
3d bill=66 shillings =3 6 0 
5. Copper weighs 550 lbs., and tin 462 Ibs. to the 
cubic foot. What will be the weight of a cubic foot 
of a mixture of 6 parts copper to 5 parts tin? (12) 


There are 11 parts in all; 
Ibs. 
*. weight of copper = 4% x 550 = 300 
= - tin = 45 x 462 = 210 


Hence weight of mixture= 510. Ans. 


6. A plate of metal is 106°58 in. long, 14°6 in. 
wide, and 2 in. thick. Supposing it to be melted, 
and cast into an exact cube, what would be the edge 
of the cube? (12) 


Volume of metal = 106°58 x 14°6 x 2 = 3112°136 C. 
inches ; pill onal 
*. edge of cube = °,/3112°136 = 14°6 inches. 


Section IIl.—Geometry. 


7. If two triangles have two sides of the one equal 
to two sides of the other, each to each, and have 
likewise their bases equal, show that the angle con- 
tained by the two sides of the one triangle is equal 
to that contained by the two sides of the other. (6) 

Euclid 1. 8. 


8. If a quadrilateral figure is divided into two 
isosceles triangles by one diagonal, show that the 
diagonals are at right angles to each other. (8) 

Let the quadrilateral figure ABCD A 

be divided into two isosceles tri- 
angles ABC, ADC by the diagonal < 
AC. Join BD, cutting AC in E. 
Then in the triangles ABD, CBD . 
we have AB, BD equal to CB, BD each to each, and 
the base AD equal to the base CD; thercfore the 
angle ABD is equal to the angle CBD (1. 8). Again, 
in the triangles ABE, CBE, the sides AB, BE are 
equal to CB, BE each to each, and the included 
angles ABE, CBE have been proved equal ; therefore 
(1. 4) the angles BEA and BEC are equal, conse- 
quently they are right angles. 


D 


9. Two circles have the same centre C. Two 
points A, B are taken on one 
circle, and two points P, Q on ah 
the other, so that the angles 
ACP and BCQ are equal. 
Show that the triangles ACP, 
BCQ are equal in all respects. 


(10) 


Since C is the centre of each 
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circle, we have AC, CP equal to BC, CQ each to 
each, also the angle ACP is equal to BCQ, hence 
(1. 4) the triangles are equal in all respects. 


10. Prove that triangles on equal bases and between | 


the same parallels are equal. 

ABCD is a parallelogram, of which AB and AD 
are adjacent sides. On AB, AP is cut off equal to 
one-third of AB, and on AD, AQ is cut off equal to 
one-third of AD ; show that the straight lines joining 
CP and CQ divide the parallelogram into three equal 
parts. (12) 

(t) Euclid 1. 38. 


(2) Draw PM parallel to AD. Now the triangle 
PBC is half the parallelogram PMCB, which is two- 
thirds of ABCD. Hence PBC is one-third of ABCD. 
Similarly QDC is one-third of ABCD. Consequently 
the remainder QAPC is also one-third of ABCD. 


11. Show how to construct a rectangle equal to a 
given rectilineal figure having five sides. (13) 

Let ABCDE be the given figure; join AC, CE. 
Make a parallelogram FGHK equal to ABC, and 
having FGH a right angle; to KH apply a parallelo- 
gram KHML equal to ACE, and having KHM a 
right angle; to LM apply a parallelogram LMPN 
equal to ECD, and having LMP a right angle. 
FGPN is the rectangle required. Prove as in Euclid 


I. 45. 


12. ABC is an isosceles triangle whose equal sides 
are AB and AC; produce AB to D, so that BD may 
equal BC, and join DC. Show that the angle ACD 
is three times the angle ADC. (13) 

ACD is made up of ACB and BCD; but ACB or 
ABC is equal to BDC and BCD (1. 32), and BCD is 
equal to BDC (1. 5). Hence ACD is equal to three 
times ADC. 


Section III.—Algebra. 


13. Find the value, when «=5, and y= 3 of 
xt — gx'y + 6xty? — sxy® + 2y4 (6) 
2at— say + 6x — 487° $y" 
The expression 
_(*-y- ay ty _ (x-y)* - (*#—yp* 
(x—y+at—atly (x—y)t+ (x —y)x* 
nd wer oe: 
~ (e-yP+x3 84125 = 7 
The same result is obtainable by merely substituting 
the given values and reducing. 











14. Multiply a - a° by a? - x*, and divide the pro- 
duct by (a -x)*. (8) 


Answers :—a® — a°x? — a2x3 + x5, 
@ + 2a2x + 2ax? + x, 


15. Simplify (@-4) (640) (e+a)+(0-0) (c+) 
(a+6)+(c—a) (a+) (6+¢), and find its value when 
a=1, b=3, and ¢= —2. (10) 

Removing the various brackets by multiplication, 
and collecting terms, the expression becomes 
a* — ab® — ac + ac + Bc — b2 = (a — b) (ab - ac + be + A) 
= (a ~-b) (a-¢) (6-0) = -2xX3xK5= — 30. 





| 
| 





16. Solve the equations :— (12) 

(e) (#43 )-se{ 4 54 (6) 

() 0°5x + 0°07 =0'93 \ (6) 
0°03x — 0'4y = 0°46 


(2) Removing brackets, 


7 § 
7* +——-~<—2x=4, 
+373 


. 2 
1.0. 5X +—-=4, 
; 3 


5x=3); an’, 


(4) Moving the decimal points two places to the 
right throughout, 


50x + 7Y= 93s » — (t) 
3x-4oy=46; . . (2) 
whence in the usual way, x= 2, y= -1. 


17. The rent of a shop is two-sevenths of the rent 
of the whole house of which it is a part. Being 
separately rated, its occupier pays #10, 158, od. a 
year less in rates than the occupier of the rest of the 
house. The rates are 3s. 7d. in the pound. What 
is the rent of the whole house? (14) 

Let x= rent of the whole house in pounds. 

Now difference between the rates of the two 
occupiers = $ — 2, or 3 of the whole rates. 

Thus, by question, 

3, 3% 7d 


$x ~- 4" xx=10$; whence x= £140. 
208. od. as 414 


18. Find, as a fraction in its lowest terms, the 


| I oe I 

We oleae Jiwaiecn (i2) 
x? — 3x? -— 15x +25 =(x*+ 2x-5) (x-5); 
x3 + 7x? + 5a — 25 = (x2 + 24-5) (x +5). 

Hence the fraction required is 
(*+5)—(*-5) 10 


(x? + 24-5) (x- 5) (+5) (@?+2x—-5) (47-25) 








STAGE II. 


A table of logarithms must of be used in working 


this paper. All the logarithms needed will be found 
in the accompanying table :— 

OS f...% « « *% »' gotogee 
ee 

4 6 0". =e, & eee 

> 15 -, WW 0! wee 4 pans 
Bie: «wet Akh eee 
SRT ee Oe 
94608. ... . « « >» 6ggraes 
Sees 2 2s + 891 
8719. . o' 0s o» SB 7Rage 
47162 . 6735922 
47163 . 6014 
62219 . 7939230 
L sin 9° 36’. 9'2221147 
35 15. 9°7612851 

51° 27’. 9°8932426 

L tan 29° 44) » « « 9°7567587 
29° 45-5 + 70520 

52° 7. . « O*F090139 
oe. % . 2746 





a cgpechpesasepasnibanetditremansoncemannpasnean 
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Section A—Arithmetic and Algebra. 


21. Assuming that a franc is worth 9°504 pence, 
and a hard dollar 50°49 pence ; what is the smallest 
sum in francs that can be exactly paid in hard 
dollars ? (16) 

teoa x 9504 — 1188 40 = 5249 

9°54 = O00 57 5049 "100" 
Now to find the L. c. M. of two fractions we must 
take the L. c. m. of their numerators, and the G. Cc. M. 


" : 188 
of their denominators ; thus the L. c. M. of pre’, and 


125 
5°49 .. ae = 807°84, which is consequently the re- 
100 
quired sum in pence. Thus the number of francs 
= 807°84+9'504=85. Ans. (This is also equivalent 
to 16 hard dollars.) 


22. Show how to find the square root of a vulgar 
fraction, so as to make sure of obtaining it in a finite 
form, if it has one. Ascertain whether the square 
roots of the following fractions are finite or not: 
343 14641 329 99 | 18 
1183 243° 81’ 1331 ( ) 

Multiply or divide both numerator and denominator 
by some number which will render one of them 
a complete square; then, if the other be also a 
complete square, the root has a finite form, and not 
otherwise. Thus, if 5 be the fraction, and am be a 
complete square, say s*, multiply numerator and 


denominator by m ; then Now plainly 


if bm be a complete square, the root is finite ; but if 
not, it cannot be expressed ina finite form. 
; — ee OS 
Examples : si83 "169 32° 
14641 _ 43923 _ 43923. 329_ 329. 
Ce) en) ie ae 
2 2 


133 121 117 


Thus 343 and to have finite square roots ; the’ 


1183 
others have not. 


23. Solve two of the following sets of equations :— 
34g?) — ee 

(6) x+y=7, B+y' = 133. (10) 

(c) ay + J(aty)= a1, 2xy- (x+y) =13. (10) 

(a),Multiplying by J/x2+a?: 


a 
(x? + a*) — 3? = — Jx? +a. 
sant. ition $_¢? 
For ./x*+a? write y ; then y? - p-B=o, 
J J J 

#.¢. ay® — (b? - a®) y - al? =0. 

Factorizing, (ay — 6°) (y +a) =0, 
ae 

whence J/x?+a?= qo 4. 


-_ Ue es P 
Thus «° +a? =", or a’. 
a- 


9 -a* 
x? = —— oro; 
a 


lp — at 

-a 

nd aan OF O 
a 





(6) Since x + y= 7, x9 + y* + 3x7(x +) = 343, ~ 
.¢. O+ 9+ 21xy = 343 
but x8+y% = 133 


10 
*, 2Ixy= 210, xy = 10,7) = — 
x 


10 ! 
Hence x + — =7, #.¢. x°- 7x+10=0. 
x 


Factorizing, (x -— 5) (w - 2)=0;...*%=5 or 2,y=20r 5. 
(c) Adding the equations, 3xy = 24, xy =8, y= = 


Multiplying the first equation by 2, and subtracting:— 
3 Vx+y=9, Jx+y=3 xX+Y=9, 


te. x+5=o, or x? -9x+8=0. 


Factorizing, (« — 8) (x -1)=0, x=8 or 1, y=1 or 8. 


24. What is the least integral multiplier which will 
make 175 — 68xty + 102x5y? — 68x*y + 17xy* a com- 
plete cube ? (20) 

The expression = 17.x(«* — 4x°y + 6x%y? — gxy* +94) 

= 17x(x —y)*. 
Hence the multiplier = 14|? x —y|? = 289x%(« — y)?, 


25. A rectangular plot of ground measures 42 
acres, and its diagonal is 1243 yards long. What are 
its sides ? (22) 

Let x, y be the sides ; then xy = 42 x 4840 

= 203280 sq. yds. and /x?+ 9?= 1243. 
Hence x«* + y? = 1545049 
2xy= 406560 
Adding, x? + 2xy +y?= 1951609, x+y = 1397. 
Subtracting, x? — 2xy + y? = 1138489, « — y= 1067. 
Hence «= 1232 yards, y= 165 yards. 

26. Two boys start at the same instant from the 
same corner of a square, the length of one of whose 
sides is 200 yards, and they run round it in opposite 
directions : one (A) runs at the rate of roo yards in 
15 seconds, and loses two seconds in turning a corner ; 
the other (B) runs at the rate of roo yards in 16 
seconds, and loses one second in turning a corner. 
Where do they meet? (26) 

Let x =number of seconds before they meet. 

Now A, who runs faster than B, turns two corners, 
and loses 4 seconds, .*. he actually runs for (x — 4) 
seconds ; while B, who turns one corner and loses 1 
second, runs for (*—1) seconds. Also they together 
accomplish 800 yards. 


100 (x * 100 


H x- aan 
ence (x — 4) ~ + 1) % 800, 


whence x = 1999. 
I 


Hence distance travelled by A 
a (£999 _ 4)P00 8 4037 
( 31 4) 15 4°93; 1’ 


from which it appears that they meet az yards past 


A’s second corner. 


Section B.—Geometry. 


27. Through the corners of a quadrilateral figure 
straight lines are drawn parallel to its diagonals. 
Show that the quadrilateral they form is double of 
the original quadrilateral. (16) 
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Let ABCD be a quadrilateral, and AC, BD its 
diagonals. Through A, C draw EH, FG respectively 
parallel to BD, and through B, D draw EF, HG 
respectively parallel to AC. Then the resulting 
quadrilateral EFGH is made up of two parallelograms 
ED, DF, which are respectively double of the triangles 
ABD, BCD. (1. 41) 


28. Find that point in the circumference of a 
circle which is nearest to a given point within the 
circle. What is the locus of a point whose least dis- 
tance from the circumference of a given circle is 
constant ? (16) 

Let O be the centre of the given circle, and P the 
given point within it. Draw through P the diameter 
BPOC; then, by Euc, m1. 7, PC is the greatest and 
PB the least of all straight lines from P to the circum- 
ference. From this it is manifest that the required 
locus is a circle whose centre is O. 


29. On the same straight line, and on the same 
side of it, there cannot be two similar segments of 
circles not coinciding with each other. (18) 

Euclid m1. 23. 


30. Let two equal parallelograms ABCD and 
AEFG, with their angles at A equal, be superposed 
so that the sides about A shall be upon one another ; 
then the points of meeting of the sides BC, FG, and 


of CD, EF (produced if necessary), shall be in one | 


right line with A. (26) 


Place the parallelograms as | 


-piL$ directed, and let BC, GF (pro- 
\ / | duced) meet in H, and CD, | 
. EF in K. Join AK, KH; 

/ 


they shall be in one straight 
line. 
to meet CH, or CH produced 
in L, and through L draw LMN. parallel to 
AB. Now ABLN is a parallelogram of which the 
diagonal is AL, ... the complements BK, KN are 
equal. But since ABCD is equal to AEFG and 
ED is common, the remainders BK, KG are equal. 
Thus KN is equal to KG, which is impossible. 
Hence KH must be in a straight line with AK. 





NY 


c Lu 


b 

31. If two circles intersect, prove that the line 
joining the points of intersection is perpendicular to 
the line joining the centres. From any point of the 
line joining the points of intersection produced, four 
equal tangents can be drawn to the two circles. (24) 

(1) Let the circles ABC, ABD cut each other in 
A, B. Let E be the centre of ABC and F the centre 
of ABD, and let the straight lines AB, EF, cut each 
other in G. Join EA, EB, FA, FB. Then, by 
Question 8, Stage I., AB is perpendicular to EF. 

(2) Produce BA to any point H, on EH as 
diameter construct a circle, cutting ABC in K, L, 
and join HK, HL. Then HK, HL are tangents to 
ABC. In the same way two tangents may be drawn 
from H to ABD, and, since the square on each of 
them is equal to the rectangle BH, HA, they are all 
four equal. 


32. If two straight lines fixed relatively to each 
other intersect in the point P, and if they move in 
such a manner that each always passes through a 
fixed point, show that the locus of P is a circle. 
VOL. L 








For if not, produce AK | 





Explain how the motion must take place, if P is to 
describe the whole circumference. (26) 

Draw any two straight lines cutting in P, and take 
fixed points Q in one line and R in the other. Join 
QR, and describe a circle passing through P, Q, R- 
Now, since the angle QPR is constant, it is obvious 
that the locus of P is the arc of a segment whose 
chord is QR. Also, in order that P may describe 
the whole circumference of the circle, it is necessary 
that if one line slide along the point R in one direc- 
tion, the other must slide along Q in the opposite 
direction. If this be the case, PQ will increase, and 
PR decrease, till P coincides with R, after which P 
will traverse the other arc of the circle, and PR will 
increase while PQ decreases until P coincides 
with Q. 


Section C.—Trigonometry. 


33. Why is; the logarithm of the product of two 
numbers equal to the sum of the logarithms of the 
numbers? What is the logarithm of the fifth root of 
sou? What is the fifth root itself? (20) 

(rt) Because the product of two powers of a quan- 
tity is found by adding the indices of the powers. 
Thus, if m=a* and n= a", then mn=a**"; .°. logma 
=x+y=log,m + log. 


1 
(2) log «= log (xy)* = }(log 7 —log 300) 
= $(log 7 — log 3 - 2) 


= 2381917 = 16735953. Ans. (2). 


But log ‘47162 = 1°6735922. 
Difference= — 31. 
But difference for 1 =92, and $}=°337 nearly. 
Thus x = ‘47162337. Ans. (3). 


34. Find in degrees and decimals, an arc equal 
in length to the radius, assuming that the ratio of the 
circumference of a circle to its diameter is 355 : 113. 
By how much does the length of arc, thus found, 
differ from that given by assuming the ratio to be 
22 : 7, and in which direction? (20) 

First : arc =} x 313 x 360° = 57°29577. 

Second: arc=$x yy x 360° =57°27272. 

Thus the first result is ‘o2305 degrees greater than 
the second, and it is nearer to the true result than 
the second. 


35. On an open plain there is a distant tower (P) 
in the prolongation of a straight piece of road, and 
another distant point (Q) to the left of an observer 
looking towards P. He finds that PQ subtends an 
angle of 35° 15’; but when he has gone a mile along 
the road towards P, the angle is 44° 51’. Calculate 
the distance of Q from the point at which the second 
angle was observed. (24) 

To draw the necessary figure take an acute-angled 
triangle APQ, in AP take a point B and join BQ. 
“Then AB=1 mile; QAP=35° 15’, QBP= 44° 51. 

Now 25 _ sin QAB | sin 35° 15° 

AB sin AQB sin 9° 36’’ 
.. log QB=L sin 35° 15'—L sin 9° 36 +log 1 
= "5391704 
Now log 3'4608 = °5391765 


Difference = 61 


But difference for 1 = 126, and 6: 
126 


.". QB = 3'46075 miles. 


='5 nearly ; 
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36. The sides of a rectangle are 4 om 7. What is 
the angle between the diagonals, to the nearest 
second ? (24) 

Let ABCD be the rectangle, and let its diagonals 
intersect in E. ‘Then the angle DEC is double of 
EAD. But tan EAD=f. 

Hence L tan EAD = 10 + log 4 — log 7 = 9°7569620 

Now L tan 29° 44’ = 9°7567587 
Difference = 


But difference for 1'= 2933, and 


= 41°58. . 
Hence EAD = 29° 
59° 29° 23” about. 


44 «41°58. .-. and. DEC 


2033 | 


2033 of 60 | 
2933 


38. Calculate the number of square miles in a 
triangle whose sides are 11 and 9 miles long respec- 
tively, and contain an angle of 51° 27’. What is the 
length of a side of the square whose area equals that 
of the triangle? (26) 

(1) Area = $ad sinC, where a = 11, =9,C =51° 27’; 

*, logarea=log11 + logg + Lsin51°27’—10—log2 

= 1°5878478. 

Now log 38°712=1°5878456, and, as the tabular 
difference is not given, the nearest approximation to 
the area which we can obtain is 38°712 square miles. 

(2) Let s=side of square, then s? = 38°712. 

*. log s=} log 38°712 = "7939228, and the nearest 


log we have is log 6°2219=°7939230; hence s 


37. Define the tangent of an angle less than go° ; | 


extend the definition when the angle has any magni- 
tude less than four right angles; trace the variations 
in magnitude and sign when the angle increases from 
zero to four right angles. If tan @=?, find (1) log tan 
6; (2) @ in degrees, minutes, and seconds, the angle 
being supposed less than a right angle ; (3) log co- 
tan 6. (26 


(a) Let POM be a right-angled triangle, having the 
right angle PMO. 


tangent of the angle POM. 

(6) Let a straight line starting from the initial 
position OA revolve round the point O, stopping in 
any position OP. In OP take a point P, and drop 
PM perpendicular to OA, or OA produced, thus 
forming a right-angled triangle POM. ‘Then, as 


Then the ratio — is called the 


OM 


before, the ratio OM is called the tangent of the 


angle POM. 

(c) With any straight line AA’ as diameter, and O 
as centre, describe a circle. In the circumference 
take any point P, join OP, and draw PM perpendi- 


cular to AA’; then tan POM = PM 
OM 


Let + be the 
radius of the circle. ‘Then :— 
As the angle increases from 0° to go’, 
PM increases from o to r and is positive, 
OM decreases ., 7,0 ,, - 
*, tan POM increases ,, © ,,% ,, a 
As the angle increases from 90° to 180°, 
PM decreases from 7 to o and is positive, 
OM increases ,, © 4, 7 4, negative ; 
*, tan POM decreases,, © ,, o ,, fe 
As the angle increases from 180° to 270’, 
PM increases from o to ¢ and is negative, 
OM decreases , 7,0 4, as 
‘*, tan POM increases ,, 0 ,,0 ,, positive. 
As the angle increases from 270° to 360°, 
PM decreases from +r to o and is negative, 
OM increases ,, ©, 7 4, positive; 
.*. tan POM decreases,, © ,, 0 ,, negative. 
(d) tan 0= }; .. log tan @ = log 9 — log 7 = "1091445, 
and L tan An 101091445 
(¢) But L tan 52° 7'= 10°1090139 
Difference = = 1306 
But difference for 1’ = 2607, and too; = 
Thus 6= 52° 7’ 30”. 


(/) log cot @= 


} nearly. 


I 
log = -—logtan ; 
© tan 6 °6 4 


-. L cot @= 10 — "1091445 = 9'8908555. 








= 6°2219 miles nearly. ay ° 
Or by actual calculation J 38-712 = 6°2219 nearly. 


—_—g—— 


‘A Talk about Language and Grammar.’ 
BY MARTIN F, TUPPER, D.C.L., F.R.S., 
Author of ‘ Proverbial Philosophy,’ etc. 


E learn by teaching. ‘Take a clever boy, and 
try to explain anything to him: answer his 
questions as well as you can (albeit to ask a question 
is far other and more easy than to answer it), solve 
his doubts where possible, show him the origin of 
words and the meaning of things, investigate reasons 
and causes, and you will be surprised how, by such 
a process, you have cleared your own conceptions in 
the matter. A man will never rightly understand 
Grammar, for instance, till he has talked about it, and 
sifted its phrases and their intention with eager young 
scholars ; and as there would seem to exist very few 
treatises on this elementary subject (if indeed there 
are any) which have not been made more difficult 
from obscurity instead of being easier from clearness, 
it has occurred to the present writer to set down a few 
plain explanations of common grammatical terms far 
too seldom comprehended, which in old days proved 
of interest and value to his own young circle, with the 
hope that they may help other teachers and please 
other scholars. 

At all events, and with whatever faults of omission 
or commission, an. important preliminary lesson in 
education may haply thus be set in a new light; and 
so far, it is possible that our younger friends at all 
events may be the gainers. Each and all of us are 


| bound to do what we can at our best for the com- 
/ mon good, and should not be deterred from any kind 


effort to help others up the hill of knowledge, either 
from fear of a very possible stumble ourselves (for all 
elementary teaching should be at once deep and 
clear, simple as truth always is, and therefore not a 
little difficult), or from the still more unworthy appre- 
hension that we may be lifting our young flocks all 
too easily to fair standing-places on the mountain 
which we ourselves have hardly won heretofore by 
hard scrambling over the rocks. 

For, to say truth, the roads to every kind of learn- 
ing are now much easier and more levelled to all 
capacities than they were in the old rough ways of 
our youth, Science, art, and literature are all made 
more attractive now-a-days than of yore. Where the 
fierce old pedagogue used to wield his cruel cane over 
trembling children, who could no more answer his 
hard questions than, for very ignorance, he could him- 
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self but for the open book before him, we have the 
conscientious—not to say courteous—explainer of 
any difficulty, full of patience for every shortcoming. 
Where, as in our harsh public school-days, parsons 
(who had missed or failed in their own vocation, and, 
fortunately for congregations, had no cure of souls) 
were the self-interested and self-appointed masters 
and ushers, reverend without reverence, and too often 
justly hated or despised, we have now properly trained 
and certificated teachers, carefully selected for their 


important functions, and surrounded by pupils who | 
can respect them for their knowledge and appreciate | 
Let any old Carthusian—such as is | 


their kindness. 
the present writer—remember his juvenile experiences 
of learning made difficult through bad teaching, and 
let him join the sarcastic ‘Thackeray in denouncing 
Dr. Birch. Let the rising generation listen to the 


hardships endured by-their fathers and grandfathers | 


at Winchester, Westminster, and Eton, and rejoice 
thankfully that those noble institutions have survived 
to repudiate their ancient sins against the young once 
committed to their past novercal cruelties, and to 
compensate them by the wisdoms and amenities of a 
modern better age. 

This discursive Talk about Grammar (not yet begun, 
by the bye) is perhaps preliminary to other talks about 
other things which may succeed it, and has no higher 
ambition than to explain some of the technical diffi- 
culties which, utterly confusing the schoolboy on the 
threshold of learning, somehow never come to be 
cleared up afterwards. Now, however, in the interest 
of such explanations, let us at once advance from 
skirmishing to something nearer allied to systematic 
drill. 

‘Talk’ is an old word meaning anything told, 
‘tale-like.’ To know the origin of a word is, in most 
cases, the best way to understand it. ‘Language’ is 
derived from /ingua, the Latin noun or name for a 
tongue. Sailors still call talking ‘lingo,’ from a 
Portuguese word some of them picked up at Lisbon. 
What the mind thinks, the tongue expresses. Even 
the lower animals have, each in its class and measure, 
their languages well comprehensible to themselves 
and their masters after a fashion: parrots, dogs, 
horses,—and endless anecdotes about our so-called 
dumb friends illustrate what we mean. But man, and 
man only, has the privilege of clearly speaking out 
what he thinks, and of thinking about what he has to 
say. It has pleased Providence, for many social and 
moral reasons, that the language of the human race, 
originally one, should become multitudinously diver- 
sified: one obvious reason being that, in order to 
people the globe with many separate societies, those 
who spoke certain variations from the original tongue 
should segregate and crystallize into separate nation- 
alities, and not all be concentrated to the same dull 
level of a universal centralization. ‘The various lan- 
guages of the world were, doubtless, helped to their 
several peculiarities by such moulding influences as 
prevalent heat, or continuous cold, quietly stagnating 
peace, or the haste and hurry of war, and so forth. 
We can easily perceive how, in the course of ages, 
the common speech of any particular country, accord- 
ing to its climatic and social circumstances, would 
evolve as slow and sluggish, full as it were of frozen 
sounds, guttural or throat-words, and long-drawn 
utterance, instanced by Northern speech ; or made up 
of rapid and fluent vocalization, as in the case of the 








Tropical South. In the lapse of time, these variations 
of speech thus adapted to particular localities, came 
to be fixed as the special tongue of such and such a 
people, which, while borrowing and interchanging 
continually from neighbouring tribes, would gradually 
harden into a greater unlikeness from the language of 
other distant tribes with whom they held no inter- 
course. ‘Thus, then, we have arrived at a swift but 
comprehensive view of the thousand languages of 
mankind. Originally one, as still evidenced by simi- 
larity in alphabets, general construction of Grammar, 
and now and then by words common to them all, the 
many far-away tongues have become so diverse as to 
seem, at the extremes, utterly opposite ; and even the 
more neighbouring tongues are so unlike to each 
other as to require special study for their attainment 
before any native can converse with a foreigner. We 
learn languages in order to hold intercourse with men 
of other countries, either by word of mouth or in 
writing, for kindly communion between man and man 
is the great end of all civilisation. Languages which 
are still spoken familiarly among nations of men are 
called living languages, and they are continually grow- 
ing and changing like other living things ; for instance, 
modern English has accumulated many words from 
other tongues, and has altered many of its own since 
the time not only of our early poet Chaucer, or more 
ancient Alfred, but even of King James: witness the 
terrible-looking words ‘hell’ and ‘damnation,’ which 
really mean only ‘hole’ or ‘ hiding-place,’ and ‘ damna- 
tion’ (damnum, Latin) for ‘loss’ or ‘penalty.’ It is 
very much to cure errors in our current—that is, 
living—language of Englishmen such as these, grown 
up in a couple of centuries, that. the necessity, if not 
the wisdom, of a Biblical revision has come to be 
generally acknowledged. 

Languages which have no nations now in existence 
numerically to speak of them, are called dead lan- 
guages: they do not change; they are crystallized in 
manuscripts and books, or entombed on sculptured 
marbles. ‘The Ninevite tablets are covered with an 
obsolete language, only just breaking the chain of 
death through the wonderful skill and acuteness of 
modern discoverers; Egyptian obelisks also have 
recently been interpreted, and many other monuments 
of hitherto unknown tongues, Etruscan, Phoenician, 
arrow- and nail-headed, and the like, are yielding up 
their secrets, as dead, yet speaking. But there are other 
languages that are ‘dead, yet speaking,’ of a vaster 
and wider character,— principally three, Hebrew, 
Greek, and Latin,—which also are styled the ‘learned’ 
languages as enshrining the wisdom of the wisest in 
all past time, and the ‘classical’ because so exact and 
well ordered as to resemble the ranks of a fleet of 
galleys (classes), or a troop of horse (cassis); hence 
also, from their drilled arrangement, we call our school- 
detachments classes. The reasons why the world 
takes so much trouble to learn, and still to use, these 
old Janguages are many and various: as these amongst 
others,—first, the Greek and Roman writers—and we 
need scarcely add the Hebrew, above all, for these 
constitute the holy Jewish Scriptures—composed such 
admirable books in every variety of literature as to be 
worth our pains to read them in their original tongues ; 
secondly, the structure of the languages themselves is 
of such a beautiful and exact fashion as, by the mere 
study of them, to educate the mind and improve the 
taste ; thirdly, every living tongue—and our own 
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above all—is so mingled and incorporated with words 
from the dead languages as not to be well compre- 
hensible without some knowledge of them ; fourthly, 
seeing that the learned men of all countries know at 
least Latin and Greek, it follows that in these tongues 
we can converse with them, and understand books 
thus written by them in the phrases of antiquity ; thus 
an Englishman, through adequate knowledge of his 
school-day classics (how few keep them up !), can hold 
intercourse intelligently with the scientific, not of 
Europe alone, as Russians or Turks, but also with all 
Asia, or the Bonzes of Buddha, the philosophers of 
Confutze, and others, the learned of every land; 
fifthly, and not to give further reasons, he that-has 
mastered for himself the classical languages already 
has half learned many another civilised tongue, as 
Spanish, Italian, French, and their allies, so that 
his linguistic education may well be considered on 
a solid and broad foundation, if based upor the 
classics. 

Let no man, therefore (even though he be an 
ex-Chancellor, and now a recent Peer of Parliament), 
despise the youthful acquisition of this generous and 
ennobling and enlarging sort of knowledge ; in fact, it 
was the ladder whereby the eminent statesman in 
question raised himself to the top of the wall from 
which he so ungratefully kicked it in a too well 
remembered House of Commons speech, whereof, 
let us hope, he has since repented. And meanwhile, 
let us give our young scholars every encouragement 
to work on the old lines of Latin and Greek, although 
they may wisely add to such knowledge all manner 
of sciences and modern tongues. 


Recent Lnspection Questions. 

itor respectfully solicits contributions—all of which will 
‘e regarded as strictly private —to this column. For obvious reasons, 
' cannot be stated in which district the questions have been set.} 


Arithmetic. 
STANDARD I. 

(1) Add together eighteen, eight hundred and thirty- 
two, six, eighty-seven, one thousand, and three hun- 
dred and ninety. Ans. 2333. 

() From nine hundred and one take one hundred 
and ninety-two. Ans. 709. 

(3) Take two thousand eight hundred and ninety- 
six from nine thousand five hundred and twelve. 
Ans. 6616. 

STANDARD II. 

(1) A man buys seven boxes of eggs, each box con- 
taining nine hundred and fifty. He finds that seventy- 
nine eggs are broken, how many has he to sell? 
Ans. 6571. 

(2) Divide twenty-five thousand and seventy-three 
by mine. Ans. 2785 +8. 

(3) Multiply sixty-two thousand and forty-eight by 
nine hundred and eight. Ans. 56339584. 


STANDARD III. 

(1) Divide a million and three by five thousand 
three hundred and eighty-seven; then multiply the 
quotient (adding the remainder) by three thousand 
and ninety. Ans. 575058. 

(2) From £18000, os. 9}d. take £810, os. 113d. 
Ans. £17189, 19s. 9}. 

(3) Add together 4529, 16s. 5}d., 89 shillings, 52 








| 
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sixpences, 7 crowns, 39 farthings, eleven halfpence, 95 
pence and seventeen fourpences. Ans. 4 538, 1s. 4d. 
STANDARD IV. 

(r) Multiply £37, 18s. r1}d. by 690. Ans. £26184, 
Is. 3 

(2) How many bottles each containing a pint and 
a half can you fill from three barrels of beer? Ans. 576. 

(3) Bring 5713607 ounces to tons. Ans. 159 tons 
8 ewts. 1 qr. 16 lbs. 7 ozs. 

(4) What is the cost of 3 tons ro cwts. at a farthing 
a pound? Ans. £8, 3s. 4d. 


STANDARD V. 

(1) Find the rent of a house for 3 yrs. 7 months 
2 wks. at fifty pounds perannum. Ans. £181, 5s. 

(2) If a hundred pounds gain five pounds, what 
will nine pounds fifteen shillings gain? Ans. gs. 9d. 

(3) Find by practice the price of 913 chairs at £2, 
16s. 104d. each. Ans. £2596, 6s. ro}d. 

(4) Make out in proper form and then settle the 
following butcher’s bill :—14 Ibs. beef at 1o}d. per Ib., 
214 lbs. mutton at 9d. per Ib., 6} Ibs. lamb at 114d. 
per lb., and half-a-dozen kidneys at 2s. 3d. a doz. 

Ss. @. 


Ans. 12 3 
16 I 
6 4 
1 1} 


Total, £1 15 8} 


STANDARD VI. 
(1) How many men in 12 days will do the work 
that 6 men can do in 14 days? Ans. 7 men. 


(2) Simplify sea. Ans. 2}. 


3 

(3) From the sum of 4s. 3}d. and 6s. 23d. take 
78. 135d. Ans. 3s. 495d. 

(4) If 6°5 articles cost #1, 6s., what will 7*125 
cost? Ans. £1, 8s. 6d. 


Physiology. 
(1) In what parts of the body are the most impor- 
tant organs ? 
(?} State which is the longest bone in the body. 
(3) What is the chest called, and how is it divided 
from the abdomen ? 
(4) What is the function of the liver? 
(5) What is the spleen? 
°} How is the heart divided ? 
(7) What is the work of the lungs ? 
tr Why is tight-lacing bad for girls? 
9) Into how many parts is man’s body divided ? 
(10) What is the sweet-bread ? 
(11) Explain the use of pancreatic juice. 
(12) What tubes convey the blood to and from the 
heart ? 
Grammar. 
STANDARD IV. 
Parse :—No excuse of thoughtfulness will clear us 
from the wrong and sin of a broken promise. 


STANDARDS V. AND VI. 

(1) Analyse—(a) 70 keep a promise is a duly binding 
upon men of all ages, ranks, and all conditions of life. 
(4) The sailors Aeard through the murky shroud 
The fog-bell sounding its warning loud. 

(2) Parse fully the words in italics. 
(3) Write an account of your favourite game. 
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CLOUD AND SUNSHINE. 


Words and Music by ‘T, CRAMPTON, 
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See how the dark clouds ga - ther round! Hark to the dis - tant en « der's sound! 
Dark -ly the clouds of trou - ble roll, When sor-row fills the sad - den'd soul ; 
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Pupil Teacher’s Examination Questions. 


MARCH 1881. 


CANDIDATES. 
Three hours and a half allowed. 
Arithmetic. 

MALES, 


1. If the tax on £335, 7s. 6d. amounts to £58, 13s. 9fd., 
what is that in the 4 ? 

2. Find wages of a housekeeper for 14 weeks 4 days 8 hours | 
at 7s. 6d. per day, or at £136, 17s. 6d. per year (of 365 days). 

3. Find the value of 718 yds. of tapestry at £2, 11s. 10}d. 
per yard. 

4. A besieged town has provisions to last for 3 weeks. Its 
population is 22,400 ; how many people must be sent away in 
order that the provisions may last for 7 weeks? 

5. If a3 Ib. loaf costs 7d. when wheat is at 52s. 6d. a quarter, 
what should be the price of wheat per quarter when 53d. is 
charged for a 2 Ib. loaf? 


FEMALES. 


1. Make out the following bill :— 
2 chests of tea, 110 Ibs. each, at 2s. 3d. per Ib. 
2 chests of tea, tor lbs, each, at 3s. 11d. per Ib. 
101 cwt. 14 Ibs. of rice at 27s. 6d. per cwt. 
5 bags of coffee, each 1 cwt. 3 qrs., at Is. 2)d. per Ib. 
; ton of sugar at 29d. per Ib. 
2. Find by Practice the value of 5901 articles at £59, 16s. 
82d. each. 
3. What is the cost of 115139 articles at £9, 18s. 9d. each? 
4. Find the value of 6 tons 16 cwt. 3 qrs. 20 Ibs. at £56, 
118, 8d, per ton. 





Grammar. 
1. Parse all the nouns and verbs in the following :— 


* Scarce were the piteous accents said, 
When with the Baron’s casque the maid 
To the nigh streamlet ran ; 
Forgot were hatred, wrongs, and fears, 
The plaintive voice alone she hears, 
Sees but the dying man.’-—Scorrt. 


2. Some verbs have a nominative case after them as well as 
before them ; of what kinds are they? Give examples. 


Geography. 

1. What is the nearest railway station to your home? By 
what lines of railway should you travel from it to go to Liver- 
pool, Leeds, Oxford, and Plymouth? Trace in words the 
journey to one of these places as minutely as you can. 

2. Write a letter, as from a boy going by sea from Aberdeen | 





to London, describing what he had seen on the coast, supposing | 


his ship to have been within sight of land all the way. 
can, draw a map of the coast in illustration. 
3. Say what you know about the English and Irish lakes. 


Lf you 


Composition. 
Write from dictation the passage given out by the Inspector. 


Penmanship. 


Write, in large hand, as a specimen of copy-setting, the word | 


Burgunay. 


rite, in small hand, as a specimen of copy-setting, ‘ Jit | 


here Prince Edward stands, King Henry's son.’ 


Music. 
A quarter of an hour allowed for tris paper. 


1. Write over each of the following notes its p'tch name (C, | 


D, Do, Xe, or other), and under each its duration name (crotchet, 
quaver, or other) :— 


= = 


2. Follow each of these notes by its corresponding rest :— 


ee 





$ How many tones and semitones are found in a major scale, 
and what places therein do the latter occupy ? 





ANSWERS.—CANDIDATES,. 
Arithmetic. 
MALES. 


d. 


£ ave se 
98:38 


& 
335 7 6:58 13 
20 20 


6707s. 
12 


1173s. 
12 


14085d. 
4 
321960 56343 
£1 X $6343 _ 1126860s. _ 
321960 321960 a oS oe 
2. (a) 14 wks. 4 dys. 8 hrs. at 7s. 6d. per day, 
or 1021 days ,, ” 
=102s. 4d. X 74 = (716s. 4d. + 51s. 2d.) 
=767s. 6d. = £38, 7s. 6d. Ans. 
- days ” ee Se 
(4) 365 : 1024 ::13617 6 
3 3 20 


307 


80490d. 
4 


1095 27373. 


12 


32850d. 
SEs X 3°7 — 30x 307 = g21od. 
=767s. 6d. = £38, 7s. 6d. Ans. 


gm Me 
718 0 oO 


value of 718 at £2. 
10s. 
Is. 


6d. 


3d. 
1d. 


id. 


£1861 11 33 = value of 718 at £2, etc. 
7 wks. : 3 wks. : : 22,400 people. 
nae 3= 9600 people. 
.*. 12,800 people must be sent away. 
2 Ibs. : 3 Ibs: : 52s. 6d. 
14half-pence 11 half-pence 
630d. X 3 X11 _ 45 X3 X11 _ 1485_ oo yy 
2X14 2 F 


1 | 





2 
=61s. ro}d. Ans, 


FEMALES, 

I. 

2 chests of tea, 110 Ibs. each at 2s. 3d. per Ib. 

2 chests of tea, 101 Ibs. each at 3s. 11d. perlb. 

101 cwts. 14 lbs. of rice at 27s. 6d. percwt. 

55 bags of coffee, each 1 cwt. 3 qrs. at 1s, 24d. perlb. 
4 ton of sugar at 23d. per Ib. 


y we 
24 15 Oo 
39 11 2 
139 0 14} 
65r 5 10 
1216 8 


Total, £867 9 74 


’ we ae 
5901 0 O 
59 
53109 0 O 
29505 “0 Oo 
i348159 0 
2950 10 
1475 5 
295 I 
147 10 
49 3 2d. 
18 9d. 
£ 353094 18 9} = valueof sgot arts. at £59, etc. 


value of §901 arts. at £59. 
10s. 


” gs. 
Is. 
6d. 


-=4of £1 
s. = 4 of 10s, 
s = fof fs. | 
| = fof ts. 
. =} of 6d, | 
. = § of 6d. | 


aacoco 
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3. 


valueofrrp13at £9. 
* 10s. 


” 5s. 
a 2s. 6d. 


10s. =}o0f£1 

5s. =} of 10s. 
2s. 6d. =40f 5s. 
1s. 3d. =4 of 2s. 6d. 
3 of £9, 18s. od. 


& 


as00:008% 


Hin went 


Ow 


a Is. 3d. 
3} =valueofZat £9, 18s.9d. each. 





=valueof11513fat £9, 18s.9d. | 


each, 


[per ton. 
value of 6 tons at £56, IIs. 8d. 
»» Tocwt. ” ” 

» S5ewt. ” 
» Iewt, 
oo SQM. 

.o» ‘qr. 


(339 
28 


rocwt. =} ton 
5cwt.=4of tocwt. 
towt. =zof5 cwt. 
2qrs. =}oficwt. | 
Iqr. =4of2qrs. 

16 lb. =}oficwt. » I6lb. 

4 lb. =}of16lbs. » 4b. ma 


£'387_7 104 = value of 6 tons 16cwt. 3 qrs. 10 
Ibs. at £56, 11s. 8d. per ton. 


14 
2 
I 
° 
°o 
ie) 


Grammar. 

t. were said—verb, trans. pass. voice, strong conj. (say, said, 
said), indic. mood, past tense, 3d pers. plur. agr. 
with subj. accents. 

accents—noun, abstr. neut. plur. nom. subj. of were said. 

Baron's—noun, proper (in this instance), masc. sing. poss. 
attributive to casque, 

casgue—noun, com. neut. sing. obj. gov. by with. 

maid—noun, com. fem. sing. nom. subj. of ran. 

streamlet—noun, com. neut. sing. obj. gov. by 40. 

van—verb intrans, strong conj. (run, ran, run), indic. mood, 
past tense, 3d pers. sing. agr. with subj. maid. 

were forgot—verb, trans. pass. voice, strong conj. (forget, 
Sorgot, forgot or forsctten), past tense, 3d pers. 
plur. agr. with subjs. hatred, wrongs, and fears. 

fatred—noun, abstr. neut. sing. nom. one of the subjs. of 
were forgot. 

zrongs—noun, abstr. neut. plur. nom. one of the subjs. of 
cuere forgot 

Jears—parsed same as wrongs. 

voice—noun, abstr. neut. sing. obj. of hears. 

hears—verb, trans. act. voice, strong conj. (Acar, heard, 
heard), indic. mood, pres. tense, 3d pers. sing. 
agr. with subj. she. 

sees—verb, trans. act. voice, strong conj. (see, saw, seen), 
indic. mood, pres. tense, 3d pers. sing. agr. with 
subj. she. 

man—noun, com. masc. sing, obj. of sees. 


2. The verbs which have a nominative case after them are 
passive verbs of naming, making, or appointing, etc., and such 
verbs as de, become. The nominative is complementary to or in 
apposition with the subject of the verbs ; as, Thou art the man ; 
John became ding ; He is named Fokn ; She was made Empress 
of India ; 1 am appointed enumerator, 


Geography. 

1. The nearest station (/et us suppose) is at Carlisle, and 
therefore to reach Liver; we must travel by the London 
and North-Western to Wigan, where we branch off for our 
destination ; to reach Leeds we go by the London and North- 
Western and the Midland ; to reach Oxford we may take the 
London and North-Western to Crewe, and change to the Great 
Western going vid Chester; to reach Plymouth we can go by 
the London and North-Western and Great Western to Exeter, 
and thence by the South Devon Railway. 

In going from Carlisle to Liverpool we travel the entire 
counties of Cumberland, Westmoreland, and Lancashire. The 
most important towns on the route are Penrith, Kendal (the 
Station for Windermere, etc.), Lancaster, with its old castle ; 
Preston, Chorley, and Wigan (all three famous for cotton 
manufactures), The railway in the first part of the journey 
passes through a very uninviting district, chiefly lying among 
the moors between the Pennine Range and the Cumbrian 
Group. After passing Kendal the scenery improves, and in 





Lancashire we skirt Morecambe Bay, with the Irish Sea in 
the distance. From Chorley we pass into the vicinity of one of 
the wealthiest and most populous districts in England, and on 
arriving at Liverpool we have reached the outlet for the whole 
foreign trade of Nor*h-Western England, and above all for the 
cotton trade with America, 


2. Lonpon, March 26, 1881. 
S1r,—In our voyage from Aberdecn, the Granite City, to 
London, I made the following notes on the coast features, etc. 
Girdle Ness, the extremity of the Grampians, is a short distance 
south of our starting-point ; and from this, along the coasts of 
Mearns and Forfarshire, the coast is high and rugged. Passing 
Buddon Ness, we enter the Frith of Tay, on which stands 
Dundee, famous for linen and jute manufactures. Opposite the 
Frith stands the Bell Rock. Rounding Fife Ness, we enter the 
Frith of Forth, on the shores of which are many towns 
in fisheries. On its southern shore is Zeith, the port of Zdin- 
burgh, Both shores of the Forth are generally low, and the 
coast partakes of the same character till we reach St. 46d's 
Head, the eastern extremity of the Lammermuirs. That pro- 
montory rises 300 feet high, and bears the highest lighthouse on 
the east coast of Britain. Between St. Abb’s and the Tweed, 
at the mouth of which stands Berwick, the coast is rocky and 
precipitous. From Berwick a sandy shore runs south to Bam- 
borough Castle, on a lofty cliff, with the Fern Jsles opposite, and 
LToly Island a little to the north. Passing Coguet Jsland, we 
reach Zynemouth, at the mouth of the Tyne. Newcastle is a 
great coal port; North and South Shields have considerable 
trade. Sunderland, at the mouth of the Wear, ranks next to 
Newcastle for coal. Hartlepool, on the north side of the estuary 
of the Tees, and Stockton, at the mouth of the same river, have 
considerable trade. Middlesborough is the centre of a flourishing 
iron district. The coast inclines now to the south-east to Whitby, 
near which is the birthplace of Captain Cook. Scarborough is 
a fashionable watering-place ; and Flamborough Head is a most 
conspicuous headland, with Bridlington Bay on the south side 
of it. On rounding Spurn Head we pass the Humber Mouth, 
on which stands //u//, the third port in England. The coast 
of Lincoln is very low, so low in thet that the lantern on the top 
of the parish church of Fostfon is used as a lighthouse, and is 
visible forty miles off at sea. Along the Norfolk coast we pass 
Lynn Regis on the Wash, and Hunstanton Cliff, the termination 
of the East Anglian Chalk range. Proceeding east we come to 
Cromer, a fishing town, where the sea has gained greatly on the 
land, The coast now curves round to the Thames, and in many 
arts is much indented. Yarmouth is the great centre of the 
english herring fishery. owesfoft is the most eastern point of 
England ; and Harwich is one of the best ports on the east coast. 
Passing the Vase, we enter the Thames, with 7i/+ury Fort on 
the north side and Gravesend on the south. Then glancing at 
Woolwich, with its famous arsenal, and Greenwich, with its 
hospital and observatory, we finish our voyage at LONDON, 

3. The chief peculiarity of the English lakes is that those of 
any consequence lie embosomed in the narrow valleys which are 
ran round Helvellyn, the centre of the Cumbrian Group, and 
radiate outwards in all directions, The largest are Windermere, 
Haweswater, Ulleswater, Thirlemere, Derwentwater, Bassen- 
thwaite Water, Buttermere, Crummock Water, Ennerdale 
Water, Wastwater, and Coniston Water. 

The bulk of the Irish lakes, on the other hand, extend over 
one-half of the island, that half lying to the north-west of a line 
drawn from Belfast Lough to Kenmare Bay. They differ from 
the English lakes in forming long chains of water joined by 
rivers instead of radiating from a centre. The chief lakes are 
Lough Neagh, the Lakes on the Erne, the Lakes on the 
Shannon, viz. Loughs Allen, Rea, and Derg; the Lakes of 
Connemara—Lough Mask and Lough Corrib, connected by.an 
underground channel ; and the Upper, Middle, and Lower Lakes 
of Killarney, noted for their beautiful scenery. 














3. Five tones and two semitones, the latter being found 
oe the 3d and 4th and 7th and 8th notes of the major 
scale. 
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FIRST YEAR. 

Pupil Teachers at end of First Year. 
Three hours and a half allowed. 
Arithmetic. 

MALES. 

. What is a decimal fraction? Find the swm and difference 
ase "369 and ‘0444; express it in decimals. What sort of 
fractions are these ? 

2. Reduce 34 of £1, Os. 93d. to the fraction of £1, 10s. rod. 


3. Express 17 days 6 hours in the decimal of a year of 365} 
days. (5 places of decimals.) 
4. Multiply 39; by 153, and divide i by rr? 
together the sum and difference of these results. 
ao The r consists of 365 days 5 hours 48 minutes 474 
by. the system of leap years, a day is added 


icone year. What decimal fraction of a day too much is thus 
added ? 


and add 


FEMALES. 


1. Aman buys 148 yards of cloth at 2s. 74d. per yard. At 
what price per yard must he sell it to gain £12, 12s. 10d, by 
the whole? 

2. The sum of £231, 18s. is to be raised in a parish, the 
rateable value of which is £6184. What is the rate in the £ ? 

3. If 4 men earn £7, 10s. in 10 days, how many men will 
earn 10 guineas in 7 rw 

4. An iron beam 16 feet long, 2} feet broad, and 8 inches 
thick, weighs 1280 Ibs. ; what must be the length of a beam 
whose breadth is 33 {t., thickness 74 in., and weight 2028 Ibs. ? 


Grammar. 


1. Point out and parse the pronouns and prepositions in 
the following :~- 


(a) ‘The poorest poor 

Long for some moments in a weary life 

When they can know that they have been 

‘Themselves the fathers and the dealers out 

Of some small blessings, have been kind to such 

As needed kindness, for this single cause 

‘That we have all of us one human heart.’ 
WorpDswortTH. 


(4) Show that the word ‘that’ in the above is not a pronoun. 

2. Adjectives are sometimes used as adverbs. Give examples 
of this, and show how you can decide in case of doubt whether 
a word is really an adverb or an adjective. 


Geography. 
Answer either Question 1 or Question 3, mot doth. 

1. What is the nearest railway station to your home? By 
what lines of railwa a you travel from it to go to Liverpool, 
Leeds, Oxford, and Plymouth? Trace sulnutily 2 in words the 
journey to one of these places. 

2. Draw a map of the coast from the mouth of the Po to the 
Dardanelles, marking capes, bays, river-mouths, islands, and 
seaports. 

%  Dawdbs fully, as to children, the chief objects of interest 
to a traveller in Holland and Belgium. 


History. 


1. Give the dates of Alfred, Canute, and Edward the Con- 
name their immediate 
2. Give the dates of Stephen, John, and Elizabeth ; and name 
their immediate successors. 
3. Give the names and dates of our sovereigns from James It. 
to Victoria. 


Penmanship. 
rma as a specimen of copy-setting, the word 


OMe, | 
te, in small hand, as a specimen of cepy- setting, ‘ Yet 
here Prince Edward stands, King Henry's son. 


Composition. 
Write from memcry the substance of the passage read to you 
by the Inspector. 





Music. 
A quarter of an hour allowed for this paper. 
1. Write in (a) the scale of A (Za), and in (4) the scale of Ep 


(fe), placing a sharp or a flat before each note requiring one. 
Mark the places of the semitones. 


(2) 


= \ 
— _ vy 
— u 
——$=————— 4 
wt 


2. Place its third over (a), its fifth over (4), its fourth over (c), 
its second over (d), and its seventh over (e). 


ns € @) (e) 
[= a See 
oa 
3. How many crotchets are equal (in _ to one semibreve ? 
How many quavers are equal (in length) to one dotted 
minim ? 
How many minims are equal (in length) to one semibreve? 























ANSWERS.—FIRST YEAR. 
Arithmetic. 
MALES, 
1. A ‘decimal’ (from decimus, tenth) fraction is one whose 
denominator is 10 or any power of 10, as ¥, 135, reba» Which 


are usually written "3, ‘03, "003, a figure being cut off by the 
point for every power of 10 in the denominator. 


Sum. Difference. 
"36736736 "36736736 
"04525252 *04525252 





“41 26198) *3241 1484 


The first fraction is a pure circulating decimal, and the second 


| a mixed circulating decimal. 


2, 3b Of £1, os. ofd. _ 32 X 249%d. 
4, 10s. 10d. 9 X 370d. 
_32X999 8X UI 
“9X 370X4 370 


—~? 
days = im 


san > bes 0 





=—24— 3? Ans. 
5 


10 





3. 374 


365% 


10560 
10227 
3330 
2922 
4080 
=. 
63. 110_ 99_ 
| 4. (a) a 3 Ans. 
| oS Ba dee 
ISXII 55 
(c) Sum of answers to (a) and (4)=4938 + s44=50rfs- = 
(@) Difference of answers to (a) and (4) =4849}. A 


Therefore sum of answers to (¢) and (¢)=99 


5. One day added every fourth year is equivalent to 6 hours 
bye year, or 11 minutes 12} seconds too much every year ; so 
yay of the fourth year, 44 minutes 50 seconds have been 


24 hrs. 1440 mm, 86400 





Ans. 


269 > 
9x12 K SK 107 9 
12)3°3625 
9) 2802083 


031134459 of 1 day. Ans. 
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FEMALES. 
1. The gain on every yard X 148= £12, 12s. 10d. 
- eer rm 12s. 10d, + 148. 
__ 252s. Tod. 
———_ 
” ” ” ” =Is. 84d. ; 
-". he must sell 1 yard for 4s, 4d. Ans. 


& £ s &£ 
6184: 
20 


” ” ” 


” ” ” ” 


ee 
20 


123680s. 4638s. 
20 


92760 
12 
—— 113120/9d. Ans. 


III3L 
_— 


474 : Ltok:: 4 men 
7:10 


4X21 X10 
5X7 
3} ft. : 2} ft. 2: 16 ft. 
74 in. : 8 in. 
1280 lbs. : 2028 Ibs. 
16 ft. X 9 X 16 X 2028_ «9 X 2028 _ 3 x 156 
ISXISKIO|}©6UETMCIECKS 8S 


=18%8 ft. Ans. 
25 


=8 men. Ans. 





Grammar. 
I. (a) 

for—prep. (forming part of the verb Jong for) gov. moments in 
obj. case. 

in—prep. governing obj. case /ife. 

they—pron., simple, person. refers to foor, 3d pers. masc. 
gender, plu. nom. subj. to can know. 

they—same as preceding, subj. to have been. 

themselves —comp. pers. _ emphatic, 3d pers. masc. plu. 
nom. after Aave (in apposition with subj. they). 

of—prep. governing obj. case d/essings. 

to—prep. gov. obj. case such. 

such—indef. pron. com. gen. plu. obj. gov. by /o. 


as—relative pron., refers ‘to such, com. gen. plu. nom. subj. to | 
needed, 


for—prep. governing obj. case cause. 
we—Ist = pron., used indefinitely, com. gen. plu, nom. subj. 
to Aave. 
all—indef. pron., refers to we, with which it agrees. 
of—prep. governing obj. case us. 
us—tIst pers. pron. indefinite com. gen. obj. gov. by of 
(4) If that were a relative pronoun, it could be changed to 
whe or which without injuring the sense of the passage ; and if 


it were a demonstrative pronoun, it would point out some noun | 


understood. Here it does not answer to either of these tests. 

2. Some adjectives have the same form as adverbs, as, The 
sun shines At; to hit Aard ; pretty well; to aim Aigh; to 
speak Joud. In case of doubt, try whether the word modifies 
the meaning of the verb or qualifies the noun. 


Geography. 
1, See same question answered under Candidates in this 
number of Magazine. 
2 NoTEs ON HOLLAND AND BELGIUM. . 


General Appearance of the two Countries.—A general idea of | 


the surface may be obtained by considering the two countries as 
an inclined plane, rugged and elevated in the south-east, whence 
it slopes to the west and north, sinking into plains lower than 
the sea-level. Only two of the ian streams—the Meuse and 
the Scheldt—deserve the name of rivers, but they supply a most 
abundant water communication. Holland (or the Netherlands) 
has been reclaimed from the sea; evidence of this is shown from 
the salt-water deposits. The sea is prevented from inundating 
the country by dykes, which also protect portions of land from 
lakes and rivers. The lands enclosed by these dykes are called 
Polders, and are drained windmills, which a charac- 
teristic feature of a Dutch pe. Canals both in Belgium 
and Holiand form an important means of inter-communication, 


- 











and in the latter they are used as the ee. 
munication. ittle village has its s, and every large 
town is intersected by them. The Rhine is the chief river of 
Holland, entering the sea through a number of arms and sluggish 
winding channels ; and the hills of the Netherlands are merely 
heights of sand forming a barren line along a portion of the 
coast. 

Agriculture.—The greater part of Belgium is not naturally 
fertile, but the —— of the people has rendered the soil highly 
productive. Spade-husbandry is extensively eet and 
great attention is paid to the rotation of crops. Flax, hemp, 
and tobacco are grown, and in the western part of Flanders 
cows are kept in great numbers. Flemish horses are interesting 
from the value set upon them. Holland is more of a grazing 
than an arable country, and great attention is paid to the rearing 
of live stock and the produce of the dairy. Oxen thrive well 
in the rich polders of the country. Immense quantities of butter 
and cheese are exported. The other products resemble those 
of Belgium. 

Interesting Manufactures.—Lace, at Brussels and Mechlin. 
Ironworks along the banks of the Meuse; Liége is the centre. 
Namur is noted for its fine cutlery. The linen of Flanders is 
widely known. At Utrecht and Leyden large manufactures of 
tiles and bricks are carried on. The making of wooden clocks 
forms a characteristic branch of Dutch industry. Geneva or 
Hollands is extensively made at Schiedam, Shipbuilding is 
another great branch of the industrial pursuits of Holland. 

Interesting Places.—Brussels—handsome ; several fine cathe- 
drals; ten miles south is the battle-field of Waterloo. A 
great emporium of Belgian commerce; its beautiful Gothic 
cathedral much admired. Many of the cities of Belgium possess 
fine cathedrals, richly adorned with works of art. Belgium has 
been called the battle-field of modern Europe, from the number 
of battles which have been fought on its soil. Amsterdam—the 
largest city in Holland ; intersected by numerous canals; 290 
bridges ; its vast shipbuilding yards and ines of marine 
stores are very striking. Zhe Ha, is one of the best-built 
cities of Europe, and the seat of te Government Ryswick— 
famous for its treaty, 1697. Levden—famed for its university. 


History. 


A.D. 
1. Alfred began to reign 871; succeeded A&thelred 1, 
Canute eo 1017; é Edmund Ironside. 
td : 

oo sia 1042 ; o Hardicanute. 

. Stephen began to reign 1135; succeeded by Henry 1. 
John 2 11993 »» Henry 111. 
Elizabeth oo 1558; »» James I. 


> = Il. to reign A.D, a 
illiam 111. and Mary 11. began to reign ,, 1688. 

+ ” »» 1702. 
xeorge I. ” »» =17%4. 
George 11. at »» 1720. 


George III. » (‘XT 
George Iv. 90 sg 
1830. 


William rv. ” ” 
Victoria ” ” 1837. 


Music. 


%. (2) ante (4) 
2 @  ® @ (@) (e) 


























eo 
3. Four. Six. Two. 


SECOND 
Pupil Teachers at end of Second Year, if apprenticed on, or 
after, 1st May 1878; and Pupil Teachers at, end of Third 

ear, if apprenticed before that date. ; 

FIRST PAPER. 
Three hours and a half allowed. 
Arithmetic. 
MALES. 

1. What is meant by ‘interest’? Find the simple interest 

on £2275 for 34 years at § per cent. per annum, 


YEAR. 
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A merchant lost 25 per cent. in selling goods which he 
t for £9, but at the same time gained 45 cent. 
an article which cost £12, 10s. How did his account then 
dl? 
A has a third part of £9, 17s. 63d.; B has half of seven 
times 17s. 10}d. ; and C has a year's interest of £80 at 39 per 
What is the difference between the highest and the 
lowest sum of the three? 
4 Selling a pistol for 19s., I lost § per cent. What should 
it have been sold for to gain 124 per cent. ? 
5. At what rate per cent. will a man receive interest who 
invests his money in the 3 per cents. standing at 89, commission 
being § per cent. ? 


FEMALES. 


1. How much does the difference of 539 and 2} exceed the 
sum of §-+- 74-3? 
2. Divide } of } by }4 of 7. 


3. Reduce to its simplest form eoiek 
4 of my money, then $ of what remains, and 


4 IfI pay awa 
i remains, what fraction of the whole will be 


then } of what sti 
left ? 


Grammar. 
1. What are corresponding conjunctions? Why so called? 
Give examples of their use. 
2. Point out and anal the adjective sentences in the 
following, and show that they are adjective sentences :— 
(a) ‘I muse on joys that will not cease, 
Pure spaces clothed in living beams, 
Pure lilies of eternal peace, 
Whose odours haunt my dreams,’—TENNYSON. 


(4) Parse the pronouns and verbs in the above passage. 


Geography. 
Answer either Question 1 or Question 2, not doth. 


1. Give notes of a lesson on ‘The chief objects of interest to 
a traveller in Holland and Belgium.’ 

2. Describe fully the physical features and general character 
of Jamaica, Vancouver's Island, British Guiana, the Mackenzie 
River, and Quebec. 

3. Describe fully a coasting voyage round Australia. 
a map in illustration, 


Draw 


SECOND PAPER. 
One hour allowed for Females, two and a half for Males. 


History. 

1. To what race did the earliest inhabitants of Britain belong ? 
In what countries do we now find descendants of that race ? 

2. Mention the names and dates of historical persons con- 
nected with the introduction of Christianity in Ireland, Scotland, 
Canterbury, and York. 

3. What events of the thirteenth century show that the power 
and influence of both nobles and commons were advancing at 


that period ? 
Penmanship. 
Write, in large hand, as a specimen of copy-setting, the word 
Burgundy. ; 
Write, in small hand, as a specimen of copy-setting, ‘ Ye 
here Prince Edward stands, King Henry's son.’ 


Composition. 


Write full notes of a lesson on Zhe Camel. 


Euclid. 


[All generally-understood abbreviations for words may be 
used, but no symbols of oferations, such as —, +, X are 
admissible. ] 


1. If two triangles have two sides of the one equal to two 
sides of the other, each to each, and have likewise their bases 
equal, the angle which is contained by the two sides of the one 
shall be equal to the angle contained by the two sides equal to 
them of the other, 

What is the converse proposition? Is it true? 





| 
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2. Any two sides of a triangle are together greater than the 
third side. 

The sum of the distances of any point from the angles of a 
quadrilateral is greater than half the sum of the sides. 


Music. 
A quarter of an hour allowed for this paper. 


1. Write, under each of the following, the name and quality 
(major, perfect, or other) of the interval it forms :— 


2. Write in (2) two measures of common time, and in (4) 
two measures of triple time. 











(4) 

















3. Write in (a) the signature of G (So/), in (2) that of F (7a), 
in (c) that of D (Ae), and in (d) that of Bp (Se). 


(a) (¢) 


eI 


ANSWERS.—SECOND YEAR. 
Arithmetic. 
MALES. 


1, ‘Interest’ means money given for the loan of money. 
Interest of £2275 for 34 years at § p. c. 


— £2275 X 3b X $1595 _ 7398 2s, 6d. 
100 40 


(¢) 











A 
ty 
t 








2. (a) 25 p. c. loss on £9=} of Lo= £2, §3. loss. 


(4) 45 p. c. gain on £12, 10s, =; of 2508. 
=£5, 12s. 6d. gain ; 


.‘. he has a total gain of £5, 12s. 6d. — £2, §s., or £3, 7s. 6d. 
on the £21, 10s. 
4 s d. 


3: 4 of £9, 17s. 63d. =3 5 10} 
fof 17s. 104d.=3 2 6¥ 
£80 at 33 p.c.=3 0 © 


.*. the difference between the greatest and least=o__§ 10} Ans. 


4. Stating this sum briefly, 
95 : 112} :: 19s. 


19s. X 1124 _ 556. 6d. Ans. 
95 


5. For £100 stock he pays 89§ +} or £90. 
£90 brings him £3, and so he will receive interest at the rate 


£3X100_ 4) 1 
— 34 p-c 


: new selling price. 


FEMALES. 
(a) 584 —25=Sifs — 284 =3ey's = 33H- 
$15.1 105+60+28_ 25 100 
i+ 5 +3= 


168 168 “672 


.*. (a) exceeds (4) by 2H Ans. 


(3 D+(E 41 


to 


3- 
aa 


35— 24 
42 
=127y. Ans. 


. After paying away $I have $ left. 
st 


—135 X 42 


42°42 42 xi 





54 
6 7 


of the remaining }= ,4. 
t=} of whole. 
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Grammar. 

1. Some conjunctions go in pairs, the first one preparing the 
way for the other and corresponding with it, hence the origin of 
the name, as:— 

Either . ° 
a ° 
altho . 
thou ah . 
notwithstanding 
as . ° >. > £0. 

because ° therefore. 

Examples.—Either you or I must go; he neither writes nor 
reads ; shough I heard it, ye¢ I cannot believe it. 


‘ or. 
2 nor. 
yet. 
" still. 
nevertheless. 


2. (a) ADJECTIVE SENTENCES. 





| 
Sentences. Subject. | Predicate. 


| will not 
| cease 
! 


(1) 
That will not cease, gualifying} That 


‘joys.’ 
whose | haunt 


(2) 
Whose odours haunt my dreams, 
odours | 


qualifying ‘lilies.’ dreams | 














These are called adjective sentences because they qualify nouns 
like simple adjectives. 
(4) PARSING. 
/—pers. pron. Ist. pers. com. gen. sing. nom. subj. to mzzse. 
muse—verb, intrans. (compounded with om, trans.), weak 
conj. indic. pres. Ist pers. sing. agr. with /. 
that—rel, pron. neut. plur. nom, refers to antecedent ‘joys,’ 
subj. to verb wid/ cease. 
will cease—verb, intrans. weak conj. indic. future, 3d pers. 
lur. agr. with subj. shat. 
ditteb el intrans. (with 7 trans.), both weak and strong 
conj. (clothe, clad, clad), complete part. belonging 
to spaces. 
whose—rel. pron. (for of which), neut. plur. refers to lilies, 
poss. attributive to odours. 
haunt—verb, trans. weak conj. indic. pres, 3d pers. plur. 
. with subj. odours. 
my—poss. adj. pron. (or a form of mine, and therefore poss. 
case of 7), attributive to dreams. 


Geography. 


1. See same answered under First Year in this number of 
Magazine. 

2. Famaica. By far the greater part of the island is covered 
with wild wood and jungle. The most striking features are on 
the north, gentle hills and vales covered with rich verdure, 
and on the south abrupt precipices and inaccessible cliffs, over 
which streams frequently project themselves into the sea. The 


only range of mountains is the Blue Mountains, and the only | 


navigable stream is the Black River. Not’ more than half the 
surface is level. 

Vancouver's Island.—So far as this island has been explored, 
the centre of the country is said to be a mass of rock and moun- 
tain. The country is diversified by mountain, precipice, hill, 
dale, and lake, and the whole surface is more or less densely 
wooded. The soil is in many parts remarkably rich, and possesses 
luxuriant vegetation. The coast is much indented, and coal has 
been found of a most excellent quality. 

British Guiana.—The whole of the northern part is a low, 
flat region, scarcely raised above the level of the sea, and in 
some parts even below it, and has been formed of thé mud 
brought down by the Amazon and other rivers. The southern 
half rises in a series of terraces towards the interior, The 
present cultivated districts lie either on the sea-coast or along 
the river-sides. 

Mackenzie River.—Rising in the Rocky Mountains under the 
name of the Athabasca, it flows into Athabasca Lake. Before 
entering the lake it makes its way through a narrow gorge 
bounded by lofty mountains. After leaving the lake, it has a 
breadth of from one to three miles, except where it is narrowed 
from the nature of the ground. It is swollen by the Turnagain, 
and a stream from Great Bear Lake, and enters the Arctic Ocean 
by a delta forty miles broad. The basin of this river is for the 
most part covered with grassy plains, and the bed of the river is 
for some distance fringed with trees, but they soon become 
stunted and straggling. 
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Quebec. —This city stands on a very small promontory on the 
left bank of the St. Lawrence, a little below the junction of the 
Chaudiere. There is perhaps no city in the world more striking 
in appearance. Its fortress is, next to Gibraltar, the strongest 
that exists. 

. A VOYAGE ROUND AUSTRALIA, 

Leaving Sydney on the south side of Port Jackson, which is 
one of the finest harbours in the world, and passing Botany Bay 
and Cape Howe, we arrive at the coast of Victoria, the most 
flourishing of the Australian Colonies. Melbourne is the capital 
of Victoria, and stands on the Yarra Yarra. The channel be- 
tween Victoria and Van Diemen’s Land is called Bass’s Strait, 
rather dangerous for navigation. The island of Van Diemen’s 
Land, or Tasmania, has an area of 24,000 square miles. The 
coasts are in many parts steep and rocky. Hobart Town is the 
capital, We now reach the shores of South Australia, which 
lies west of Victoria. It is exceedingly productive of minerals, 
especially copper and lead. Proceeding north-west we arrive 
at Adelaide, the capital of the colony. It stands on an inlet of 
Spencer Gulf, at the entrance of which is Kangaroo Island. 
Passing Spencer Gulf, there is nothing of any importance till we 
come to West Australia, established 1829. Freemantle is its 
port, but Perth, farther inland, is the capital. Continuing 
northward, we pass the north-west cape, and inclining to the 
north-east, come to Van Diemen’s Gulf, which is land-locked 
by the islands of Bathurst and Melville and Coburg Peninsula. 
We are now at North Australia, which has no government 
settlement at present. We now reach the Gulf of Carpentaria, 
the largest inlet on the Australian coast. Torres Strait, which 
separates Australia from New Guinea, is about ninety miles 
wide, and very dangerous to navigation. Here is Cape York, 
the most northerly point of the island-continent, and as there is 
nothing of any consequence, we proceed to Moreton Bay. 
This district promises to become an important agricultural 
settlement. In 1859 this district was formed into a colony 
under the name of Queensland. The chief town is Brisbane. 
We now arrive at New South Wales. This colony is bounded 
on the north by Queensland, and on the south by Victoria. 
Sheep-grazing is carried on to a great extent, and the chief 
exports are wool and tallow. After passing the thriving settle- 
ment of Port Macquarie, we come to Newcastle, with its coal 
mines, and then to Sydney, thus finishing the voyage round the 
island. 

History. 

1. The earliest inhabitants of Britain belonged to the Celtic 
race. We find descendants of that race in the Highlands of 
Scotland, in Wales, and Cornwall, in the west of Ireland, and 
in Brittany in France. 

2. Tradition says that S¢. Patrick was connected with the 
introduction of Christianity into Ireland in the f//A century ; 
and S¢. Columba carried the gospel to Scotland in the sixth 
century, and founded the monastery of Iona, S¢. Augustine 
was the first archbishop of Canterbury about the year 600, 
having obtained a chaveh in that town from Afthelbert, king of 
Kent, himself a convert to Christianity. Edwin, king of 
Northumbria, after his conversion founded the Minster of 
York, which was at first a simple wooden church (627). 

3. There are three important events in the thirteenth century 


| which show that the power of the nobles and Commons was 


advancing, viz. the compelling of King John to sign A/agna 
Charta in 1215, the Provisions of Oxford (1258), and Simon de 
Montfort’'s Parliament (1265). 


NOTES ON THE CAMEL, 

Classification. —Backboned, mammal, a cud-chewer. 

Structure.-—Bigger than a horse—seven or eight feet high— 
rough hair—large hump when animal is fat—small hump when 
lean—shape of body an arch—long slender legs—soft, spongy 
feet—broad to prevent it sinking in sand—long neck—head 
small—nostrils able to close to keep out drifting sand—peculiar 
stomach, 

Hfabits.—Can walk over soft sand without feeling tired—needs 
little water—very patient—kneels to be loaded and unloaded— 
food—some prickly shrubs, date leaves, and beans. 

Where he lives (habitat), — Arabia, Africa, South-eastern 
Europe. 

Uses. —Arab rides on camel—carries burdens—milk and flesh 
used for food—hair made into cloth for clothes and tents— 
leather, made of its skin, for saddle-belts and water-bottles. 


Euclid. 
1. Prop. 8, Book 1. 
The converse proposition is :—// two triangles have two sides 
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of the one respective: al to two sides of the other, and the angles 
hot by those p A pent to cach other, then the bases or third 
sides shall be equal (Prop. 4, Book 1. shows the truth of this). 
2. Prop. 20, Book 1. 
Rider.—Let ABCD be any quadrilateral, and E any point 
within it. Then the sum of the distances 
EA, EB, EC, ED is greater than the A . 
sum of the sides AB, BC, CD, DA. 
Since BE, EC are greater than BC ; 
EC, ED greater than DC; ED, EA 
greater than DA ; then twice EB, twice 
EC, twice ED, and twice EA together D c 
are greater than the sum of BC, CD, 
DA, and AB, or, halving these, the sum of EB, EC, ED, and 
EA _— than half the sum of BC, CD, DA, and AB. 
-Q.E.D, 





. _- 
Perfect 4th. Perfect sth. Major 3d. 

















THIRD YEAR. 


Pupil Teachers at end of Third Year, i/ apprenticed on, or 
after, st May 1878; and Pupil Teachers at end of Fourth 
ear, if apprenticed before that date. 


FIRST PAPER, 
Three hours and a half allowed. 
Arithmetic. 
MALES. 


1. How much must I invest in the 3 per cents. standing at 
94%, in order to have an income of £75, §s. od. per annum? 

2. Five per cent. on a certain sum yields £3°75; find "125 
per cent. on the same sum in £ s. d. 

3. Divide £426 among 3 persons, A, B, and C, so that their 
shares shall be as 4, 4, and 4. 

4. Find the mercantile discount on £100 due in 73 days at 4 
per cent. 

5. Find the difference between the simple and the compound 
interest on £1000 for 3 years at § per cent. 


FEMALES. 


1. Divide ‘ort214 by 53°4, and prove the result by vu'gar 
fractions. 

2. Simplify 2} +- 724 +- 3163 + 2°875. 

3. A man walked in 4 days 60 miles; in each of the three 
first days he walked an equal distance, in the fourth day he 
walked 13°95 miles; find the amount of his daily walking. 

4. A person has ‘1875 of a mine; he sells ‘17 part of his 
share ; what fractional part of the mine has he left ? 


Grammar. 
* Lasti 

Po ee pe berm nr ae e; 
And, as I rose upon the stroke, my boat 
Went Acaving through the water /ike a swan ; 
When from échind that craggy , till then 
The horizon’s downd, a huge peak, k and huge, 
As if with voluntary power éstinct, 
Upreared its head.’—WorDsworRTH. 


(a) What is an adverbial phrase? ne it from an 


adverbial sentence, and give examples of bot 


passage. 
(4) Parse the words in italics, 
(c) Give the meaning of the above passage in your own words. 
2. Point out the prefix and give its oe in the following 


words :—Avaunt, abdicate, avert, acquaint, ve, adventure, 
accuse. 


from the above 





Geography. 
Answer cither Question 2 or Question 3, sof both. 


1. Give full notes of a lesson on the following sentence in a 
letter from a young man who is intending to settle somewhere 
in Australia :— 

‘I have just returned to Sydney from a voyage round this 
vast island, in which I have seen every part of the coast, and 
have examined each of our settlements.’ 

Draw a map in illustration. 

2. Describe a journey by land from the mountains of Abyssinia 
to Jerusalem. 

3. Name, in order, the rivers of Asia, flowing into the Pacific 
and Arctic Oceans. Describe briefly the source and course of 
each. 


SECOND PAPER. 
One hour allowed for Females, two and a half for Males. 
History. 

1. What explanation would you est of the fact that the 

wer of Henry VIII. was more absolute than that of other 
English kings ? 

2. Contrast the character of James I. with that of his imme- 
diate predecessor on the throne. 

3 When and by whom was the battle of Plassey fought? 
Give some account of the rise and progress of the British Empire 
in Indi 

Penmanship. 

Write, in large hand, as a specimen of copy-setting, the word 
Burgundy. 

Write, in small hand, as a specimen of copy-setting, ‘ Yet here 
Prince Edward stands, King Henry's son.’ 


Composition. 

Write from memory the ‘substance of the passage read to you 
by the Inspector. 

Enclid. 

[All generally understood abbreviations for words may be used, 
but symbols of operations, such as —, +, X, are inadmissible. ] 

1. Straight lines which are parallel to the same straight line 
are to each other. 

If two adjacent sides of a parallelogram be parallel, to two 
adjacent sides of another parallelogram, the other sides will 
also be parallel. 

2. If the square described upon one of the sides of a triangle 
be equal to the squares described upon the other two sides of it, 
the angle contained by these two sides is a right angle. 

What is the converse proposition ? 


Algebra. 


1. Show that 1-++ 2(a-++ 1) (x-+-2) (x4 3)=(2* + 34-441). 

2. Prove that the L. c. M. of two expressions is their product 
divided by their G. c. m. 

Find the L. c. M. of 2x3 — 7x—2 and 2x? — x — 6. 

3. Solve the equations :— 


@) +4. .9—¥, 
ee 


3 
(2) 4+3* gait ee 
I+2% Xp 12 
Music. 
A quarter of an hour allowed for this paper. f 


1, Complete the following (by inserting the necessary sharps 
ox Setapan a demanding ant anvending Mtanis nines atlaal 
(S#). Mark the places of the semitones :— 


6 Cea oe 

2. Write a measure, of rests only, in each of the kinds of 
time indicated by the following signatures :— 
ge E EE 


3. Write over each of the following the name of the major 
scale, and under each that of the minor scale of which it is the 


a ' 
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ANSWERS.—THIRD YEAR. 
Arithmetic. 
MALES. 
1. If £94} bring an income of £3, what investment will bring 
754? 


: 3: 4758: £948. 
94t X75t _ Faith mn a aT = £2364, 28. 14. 


2. If £100 gives £5, what sum pon 43°73? 
45 is derived from £100, 


I *» 420, 
£375 + 20 X 3°75 
£75- 
And ‘125 per cent. of £75= — 75 of £75 


=£} X roy =2s. 6d. samicbe. 1o}d. Ans. 
3 slain deunchlee soho 


71 : 353: 426 : 210, first share. 
3 221 33 426 : 126, second ,, 
215::426: 90, third ,, 
4. Interest on Ao for  year=£4 x {=f£4; 
. £100 would increase to £1004. 
So that discount on £100¢= £4, 


£1 





” aj aes 
» £100= i ro 2 
80 x 5 
” ” =£ 504 ’ 
- sy =I15s. 10} 9d. 
5. (1) Simple interest = fre x s*5 = £150. 
(2) Principal for Ist year= £1000 ; 
*, interest =£1000X yin = L450. 
Principal for 2d year=£1000-+ 50= £1050 ; 
*, interest a =£1050x g5=4£52, 10s. 
Principal for 3d gunedsia> +252, 10s. 
= £1102, 10s. ; 
*, interest be =Allo2, 10s. X yay 
5, 2s. 6d. ; 
. amount at end of 3d year=£1102, 10s. + £55, 2s. 6d. 
=£1157, 12s. 6d ; 


*, compound interest on £1000= £1157, 12s. 6d. — £1000 
= £157, 12s. 6d., 
which exceeds the simple interest by 47, 12s. 6d. Ans. 











FEMALES. 
I. 53°4 ore, aaa Proof. 
)" 1068 11214 _, 534 
1000000 ° 10 
34 = 1214 
- — 1000000 = 
—11214 To 
534 * [00000 
=2Ix Biles 
100000 
ae 
ioooco = 00021. 
2 23> 2 3333 
728= 72°025 
ae =316'166| 6 
2°875 
3947000 Ans. 
3. 60 — 13°95=46°05 number of miles walked first 3 days; 
: . + oo hd 
3 5 35 ” ” eac. ay. 
4. His share of the whole mine=°1875 
— 1875 _ 375 _ 3 
10000 2000 16° 
8 
and 17 = ~45 ; 


—37 Ans., 


480 
the fraction of the whole mine which he has left. 





Grammar. 


1. (2) An adverbial phrase is an incomplete thought express- 
ing the meaning of an adverb ; as, info the silent lake ; Me 
stroke ; the water ; like a.swan. 


An “adverbial sentence is a complete thought e the 
of an adverb; as, as J rose upon the stroke ; a 
huge peak upreared its head. 
(4) as—a temporal =. introducing a subordinate adv. sent. 
eaving—incom quallving does 
like—adv. modifyi ing, and gov. eA case swan. 


swan—dat. case pon) by Zike (or obj. gov. by 4). 
bchind—forming part. of prep. phrase from behind, gov. obj. 
steep. 
0 rea then (=a noun). 
el. =) noun, obj. gov. by fi//. 
| foal aitae: noun, neut. sing. obj. in apposition with steep. 
} as —,. it aes, comparative, introducing subordinate 





instinct—adj. j. ~- peak, 


(c) I was vigorously rowing through the calm waters of the 
lake, and as I pulled, my boat rose and fell with a swan-like 
motion. All at once I came in sight of a large dark rock, 
which seemed almost instinctively to come from behind the 
precipice, that had prevented me from seeing it. 


2. a or ab, meaning /rom, is the prefix in a-vaunt, ad-dicate, 
and a-vert. 
ad, meaning #0, is the prefix in ac-quaint, a-chieve, ad- 
venture, ac-cuse. 


Geography. 

1. See same question answered under Second Year in this 
number of Magazine. 

2. In journeying by land from the mountains of Abyssinia to 
Jerusalem, the most convenient route will be to follow the 
Tacazze, a tributary of the = Beginning among the moun- 
tains, say at the site of dala, which was taken by the 
British under Napier in 1368 we follow the Tacazze till it 
changes into the Atbara, the third eat tributary of the Nile, 
the most wonderful river in the world. Following the windings 
of the river through Nubia, we continue our journey along its 
limited valley, passing the towns of Berber, Dongola, Ipsam- 
bool, and Derr. Entering Egypt, we find that this country 
depends on the Nile for its fertility. We may visit on our way 
the interesting ruins of Thebes, and the towns of Kenneh, Siout 
Ghizeh, and Cairo. We may now turn east to the Suez ‘Canal, 
crossing which we strike across the desert, following if we choose 
the route which the Israelites took in journeying from Egypt 
to the Holy Land, crossing into Palestine by the southern 
boundary, and arriving at Jerusalem, our destination, through 
the ancient tribe of Judah, visiting those places which have 
been identified with Engedi, Hebron, Beth!chem, etc. 










































3 RIVERS. 
FLOWING INTO THE PACIFIC OCEAN, 
River Rises in Flows 7 “hrgugh Falls into 
Meinam. | Borders of} S. Siam, Gulf of 
China. Siam. 
Mekong. pa Annam, Chinese 
Sea. 
| Yang - tse-| Thibet. E. Central China. | Y ellow 
Kiang. Sea. 
Hoangho. “- E. Northern ,, in 
Amoor, or| North of] E. S.E.ofSiberia,|Gulf of 
Saghalien. | Mongolia. and north of} Tartary. 
Manchooria. 
FLOWING INTO ARCTIC OCEAN. 
Lena, W. of Lake |.N.E,and| Eastern Si-| Arctic 
Jaikal. N. beria. Ocean. 
Yenisei. Mongolia. | N. Central ,, | Bay of 
Yenisei. 
Obi. Altai Mts. |N.W.and| Western ,, | Gulf of 
| W. Obi. 
History. 
The explanation of the fact that Henry vill. was more 
absolute than other English kings, lies in More’s statement that 
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there never would be wanting some pretence for deciding in the 
king’s favour, as that equity was on his side, or the strict letter 
of ihe lew, or some fo interpretation of it; or, if none of 
these, that the royal prerogative ought with conscientious 
judges to outweigh all other considerations. It was believed 
at the time that the king could do no wrong, and that the king 
could do as he pleased with the persons and property of his 
subjects, and that a man had a right to no more than the king’s 
goodness permitted, The vast concentration of all secular and 
ecclesiastical power in a single hand accustomed the people to 
the personal government which began in this reign. 

2. No sovereign could have jarred against the conception of 
an English ruler which had grown up under Elizabeth more 
utterly than James the First. fi is boasting, his want of personal 
dignity, his coarse buffoonery, his drunkenness, his pedantry, 
and his contemptible cowardice stood out grotesquely when 
contrasted with all that men recalled of his queenly predecessor. 

3. The battle of Plassey was fought by Clive in 1757, when 
he defeated the Nabob of Bengal. This victory — the 
empire of India in the East. From that time the English 
became the actual rulers of Bengal, Bahar, and Orissa, though 
a new nabob was appointed, and they were formally given over 
by the Mogul Emperor in 1765. In 1760 the districts of 
Burdwan, Midnapore, and Chittagong were ceded to the English 
in payment for the services of the army. In 1766 Northern 
Circars was given up by the Nizam, and Guntoor was annexed 
in 1788. From that time the history of India is little else than 
a series of conquests and annexations, which have resulted in 
giving Britain actual possession of more ‘than three-fourths of 
the whole country, and virtual power over the rest. The 
Mutiny of 1857-59 caused a thorough change in the relations of 
the country to Great Britain. The government was transferred 
from the East India Company to the Crown, 


Euclid. 

1. Prop. 30, Book 1. 

Rider.—Let ABCD, EFGII be two parallelograms which 

have their sides AB, BC, EF, FG 
respectively parallel to one another, 
viz. AB parallel to EF, and BC 
—— to FG. Then DC shall 
»¢ parallel to HG, and AD to 
EH. Because the opposite sides of 
parallelograms are parallel to one 
another, then DC is parallel to AB. 
But EF is parallel to AB; .*. DC 
is parallel to EF. But HG is 
parallel to EF; .°. DC is parallel 
to HG. In the same way it may 
be shown that EH is parallel to 
BC.—Q.E.D. 

2. Prop. 48, Book 1. 

The converse of this proposition is, that in every right-angled 
triangle the square described on the side subtending the right 
angle is equal to the squares described on the sides containing 
the right angle. 


Algebra. 
1. Uf x(a 1) (2) (& + 3) = 1 + (0? +2) (2° x+ 6 
Ub Nei hh Fees oi +9 
Qx* -+- 6.x + 1+ 6.27 + 227 
= at + (30 1)? -+ 24°(3x-+ 1) 
= fat (ga + 0)} 
=(a?+ 30-1) 

2. Let A and B denote the two expressions, and D their 
greatest common measure, so that A=mD, and B=2D. Then 
since m and # cannot have a common factor (otherwise D 
would not be the G. c, M. of A and B), hence their L. c. M. 
== min; 


=x* 


-*. LC. M. of mD and nD=maD 
_ md xX xd 
——— 
_AxB 
— 
Hence this rule. Divide the product of the two expressions by 
their G. Cc. M. 
L. C. M. of (2a — 7.x — 2) (24° — x — 6) 
23 7 — a 
_ (24° — 75 — 2) (2 — (ax-+ 3) 


G. C. M. (a —2) 
=4a' + 607 — 140? — 25.1—6, Ans. 








¥_§+4__9-4 
3. 2 2 —_ 
L. Cc. M. of denominators=6 ; 
. 3X — 15x — 12= — 18 + 8x, 
or 3x — 1§x-—8x=12— 18, 
— 20x*= — 6, 
x=yy. Ans. 
. 4+3¢_1=*+19 
I--2x 2 x-+12 


L. C. M.=(1-++ 2x) (x-+-12)2,; 


*. (44-32) (4+ 12)2 — (1 4-2) (x + 12)=(4 4- 19) (1--24)2, 
8x + 6x7 + 96 +- 2x*—12—24x 
































D Minor. G Minor. F sharp Minor. E Minor. 


FOURTH YEAR. 


Pupil Teachers at end of Fourth Year, #/ apprenticed on, or 
after, 1st May 1878 ; and Pupil Teachers at end of Fifth Year, 
if apprenticed before that date. 


FIRST PAPER. 
Three hours and a half allowed. 
Arithmetic. 

MALES, 

1. How much per cent. should I gain or lose in giving rod. 
for a French franc, at the exchange of 25°57 francs for the £ 
sterling ? 

2 te much ore must one raise in order that, losing 424 
per cent. in roasting, and 4%, of the residue in smelting, there 
may result 506 tons of pure metal ? 

3. If the discount on £567 be £34, 14s. 3#d., simple interest 
being reckoned at 44 per cent., in how — days is the sum due? 

4. What sum must I have invested in the 3 per cents. stand- 
ing at 9o§, if a transfer of 3 of my capital to the 4 per cents. at 
115 would increase my income by £7? 

5. What would it cost to convey 144 miles at the rate of 
5s. Od. per ton per mile (insurance being demanded at } per 
cent.), a box weighing itself 34 lbs., and containing 1050 rings, 
each weighing 1 dwt. 4 grs., and each being worth £1, 2s. Od.? 


FEMALES, 

1. In what time will £225 amount to £256, 10s. at 34 per 
cent. simple interest ? ‘ 

2. If 1500 copies of a book of 11 sheets require 66 reams of 

per, how much paper will be required for 5000 copies of a 

k of 25 sheets, of the same size as the former? 

3. The annual ’s rates on a net rental of £365, 7s. 3d. 
amount to £36, 8s. 9d.; what should be the net rental of an 
estate for which the: poor’s rates amount to £24, 5s. 10d. per 
annum ? 

4. A person buys shares in a railway when they are at £194, 
£15 having been paid, and sells them at £32, 9s. when £25 has 
been paid ; how much per cent. does he gain? 


Grammar. 
‘Vet,’ guoth our Hosté, ‘let me falke to thee, 


Why art thou so discoloured of thy face?’ 
Quoth he (the A/chemist’s* servant), 





a In the Middle ‘Ages much cost and pains were bestowed on 
trying to find out how to make gold by a chemical process; this 
was called Alchemy. 
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*I am so used the hoté fire to blow, 
That it hath changéd my color, I trow. 
We labour ever, and forex in the fire, 
And, for all that, we fail of our desire ; 
For that sciénce is us so far dzforn, 
.That we may not, although we had it sworn, 
It overtake, it slides away so fast ; 
It will us maké beggars at the last.’-—CHAUCER. 


(a) Write out the sense of the above in modern English. 

(6) ‘ Zhe hoté fire,'—what concord, now disused, do these 
words illustrate ? 4 

(c) What change do you perceive to have taken place in the 
pronunciation of the words science and colour? Is there any 
rule for this alteration of accent, and can you give other 
examples of it? 

(@) Analyse the last four lines. 

(¢) Parse and explain the words in italics. 


Geography. 
1. Give ‘ Notes of a Lesson’ on ‘the United States,’ under 
these heads :— 
(a) Boundaries and extent. 
(4) Mountains. 
(c) Rivers. 
(d) History. 
(e) Constitution. 
(/) Trade, manufactures, and great towns, 
Illustrate by a map. 
2. Compare the shape, size, and general character of the 
Atlantic and Pacific Oceans. 


SECOND PAPER. 
One hour allowed for Females, two and a half for Males. 


History. 


1. What explanation would you suggest of the fact that 


England has not had a second sovereign named either Stephen 
or fohn ? 


2. How did we acquire the Cape of Good Hope? ‘Trace the required to have 506 pure ? 


progress of British dominion in South Africa. 

3. When was publication of debates in the House of Commons 
first tolerated? What part was taken by the City of London in 
obtaining that toleration ? 


Penmanship. 
Write, in large hand, as a specimen of copy-setting, the word 
Burgundy. 
Write, in small hand, as a specimen of copy-setting, ‘ Yet 
here Prince Edward stands, King Henry’s son.’ 


Composition. 
Write a short essay on Light and its Uses. 


Euclid. 


(The only abbreviation admitted for ‘the square on AB’ is 
‘sq. on AB,’ and for ‘the rectangle contained by AB and CD,’. 
‘rect. AB, CD.’) 

1. Draw a_-straight line from a given point in a side of a 
parallelogram which shall bisect the parallelogram. 

2. If there be two straight lines, one of which is divided into 
any number of parts ; the rectangle contained by the two straight 
lines, is equal to the rectangles contained by the undivided line, 
and the several parts of the divided line. 

What is the corresponding formula in Algebra ? 

3. Ifa straight line be divided into two equal, and also into 
two unequal parts; the squares on the two unequal parts are 
together double of the square on half the line, and of the square 
on the line between the points of section. 


Algebra. 
~ , 4 re eis 
1. Simplify («+2 + z45) (= ie ;). 
2. Solve the equations :— 
(1.) lames cue 
30x — 29y= 167. 
(2,) 39 —*) — + 3x, 
3. A man was employed on the condition that for every day 
he worked he should receive 3s. 6d., but for every day he 


played he should forfeit 2s, 6d.; at the end of 40 days he 
received £4. How many days did he work? 





| 





Mensuration. 

1. The sum of the sides of an isosceles triangle is 306 feet, 
and each of the equal sides is five-eighths of the third side ; find 
its area. 

2. The sides of a right-angled triangle are 27 and 43 feet ; 
find the area of the circle described on the hypotenuse as 
diameter. 

Music. 
A quarter of an hour allowed for this paper. 

1. Write the upper tetrachord of B (.S#) minor in every form 
with which you are acquainted. Mark the places of the semi- 
tones and augmented intervals. 

2. Write under each of the followi 
and quality (major, perfect, diminish 
it forms :— 


pairs of notes the name 
, or other) of the interval 








3. Transpose the following into A (Za) :— 





ANSWERS.—FOURTH YEAR, 
Arithmetic. 
MALES, 
25°57 frs, at 10d. each=255'7d. 
£1 sterling=240 


.*. he loses _ 157d, on 255°7. 
255°7d. : 100d, :: 15°7d. : loss p. c. 
255°7)1570°0( Sth Ans. 
15342 


358 


2557 
2. A loss of 42°5 p. c.=57°5 left before smelting. 
A loss of +4 of pz's=tt of 57°5 pure metal out of 100 tons. 
If 44 of 57°5 tons be pure out of 100 tons, how many tons are 


+4 of 57°5 : 506:: 109 tons, 
100 X 506 x 19 __ 961400 tons. 
632°5 6 32°5 
6325) 9614000( 1 520 tons. Ans, 
6325 


32890 
31625 


12650 
12650 
3. Present value of £567= £532, 5s. 84d., the discount being 
£34, 14s. 344. : . 
Present value of £1044= £100, the discount being £4, 10s. 
For convenience in reducing, the terms may be thus 


arranged :— 
- & we eee 
532 5 8$ : 34 14 39 : 365 days. 
20 20 


694 
12 


8331 
7 


10645 
12 


127748 
7 





894240 58320 
90s. : 2000s, 


365 days x 2000 x $8328 _ 365 X 100 x 648= 36500_ 


8a x 894240 44712 69 
69 ~ ‘gion days. Ans. 529 nearly. 
Jas 





“200 
13 


6 


8 
20 
2 
68 
69 


54 


[Continued on page 151. 
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BROWNS’ SCHOOL SERIES. 


Published by A. BROWN & SON, 


To whom all Orders for Specimen Copies are to be forwarded. 





Just Ready, 


SECOND SERIES OF BROWNS’ UNIVERSAL 
TEST CARDS IN ARITHMETIC. 


Six Packets for the Six Standards, printed on Coloured Cards (30 in each packet), every Standard being a different colour. 
Price 1s, each packet.. Post free, r1d. each, or 5s. 3d. per set from A. Brown & Son, Hull. 


Just Published, Price 2s., 


BROWNS MANUAL OF MUSIC. 


Prepared specially for Pupil Teachers, Students in Training Colleges, and those preparing for Trinity College, and the Oxford 
and Cambridge Local Examinations. 


‘Messrs. A. Brown & Son, of Hull, have acquired quite a local reputation for their scholastic publications, but few works with which 
the name of the firm is identified is >! to command more popularity, amongst the class for whom it is designed, than the ‘* Manual of 
the Rudiments of Music." '—Zastern Morning News, September 18, 1880. 


Post free for 1s. 9d, in Stamps from the Publisher. 


BROWNS’ HOME LESSON GEOGRAPHY, 


With all the Alterations, exactly suit the New Code. 
Standard Il.—Definitions. 12 Illustrationsand Map,. . 2d. | Standard V.—Europe. 7 lllustrations,. . . . « 2d 
»  [l.—England and Wales. 5 Illustrations, . . od »  VWiL—Asia, Africa, and America. 2 Illustrations, . 2d. 
an IV.—British Empire. 11 Illustrations, . ° e of 


The above complete in one vol., cloth, 37 Jilustrations, 1s. Specimens post free for the published price in Stamps from the Publisher. 
BROWNS’ NEW DESIGNS IN 


ILLUMINATED CERTIFICATES. 


For those who have passed H.M. Inspector's Examination. 











No. 1.—Violet, . « « perdoz. nett, rs. 6d. | No. 4.—Gold and 4 other colours, afin size, per doz. nett, 3 > 


a.—Gold and 4 other colours, ‘ as as. 6d. »» §-—Gold and 8 other colours, 
3. —Gold and 3 other colours, larger size, os 2s. 6d. 


‘These are well designed and pretty cards. Compared with most already in the market, which are ill-conceived and worse drawn, 
they are positively beautiful. In time we may perhaps manage by means of these and such as these to cure the artisan youth of England 
of that taste for decoration which now leads to the framing of the ‘‘ Trade Emblem." "— Zhe Teacher, March 13, 1880. 


Specimens of the above sent post free for published price, or the set of Five for 8d. in Stamps, direct from A. BROWN & SON only, 


BROWNS STANDARD ARITHMETIC 


CONTAINS MENTAL ARITHMETIC AS REQUIRED BY THE CODE. 
With Test Exercises, graduated and adapted to the New Code. By the Author of ‘Browns’ Universal Test Cards in Arithmetic.’ 
StandardI., . + price ed.; Answersincloth . » 6d. | StandardIV., . + price 2d.; Answers in cloth, ° . 6d 
a) a . . ” ad. ; ia ” . . 6d. | ” Was ” ad. ; ? iad . . 6d. 
IIL, ad. ; 6d. | ot TS ‘and VIL., oo ahs 


in. by roin, ,, 





6d. 
The above Three Standards bound together ‘and eatled Part I., The above Three Standards bound together ‘and called Part Il., 
price 8d. cloth, price 8d. in cloth. 
A Complete Book of all the Answers, bound together in cloth, price 1s. 6d. 
‘Your ‘‘ New Comprehensive Standard Arithmetic" is an admirable work, and will fully maintain the reputation won by your excellent 


Universal Test Cards." 1 have long used and am familiar with the merits of the latter, and shall lose no time in introducing the former 
for daily work in my school.'—W. Sparks, Head Master, Board Schools, Driffield. 


Specimen Copies post free for published frice ta Stam in smanpop from A. Brown & Son. f 
Browns’ ‘Savile’ Test Cards in Arithmetic. Six Packets f for t the New Code. Price 1s. each; post 


free, 10d. each. 
Browns’ Universal Test Cards in Arithmetic. (First Series.) Six Packets for the New Code. Price 


10d, each ; post free, od. per packet ; 4s. 3d. per set. 
‘I never did so well as when having used your Cards.'—T. E. Burras, Afinster Schools, Beverley. 
‘Your Arithmetic Cards are, without doubt, the best I am acquaiated with. -The questions are both practical and sensible, and closely 
resemble those usually*set by H.M. Inspector. ‘JAS. W. Bosomwort, St. Stephen's Schools, Hull. 


BROWNS’ SERIES OF ANNOTATED CLASSICS. 


Byron's ‘ Prisoner of Chillon,’ Second Edition, . . + 2d. | Scott’s ‘Marmion,’ Canto VI. (Flodden Field), 
Goldsmith's ‘ Deserted Village, " Second Edition, . . . ad. | Shakespeare's Trial Scene from ‘Merchant of Venice,’ . : ~ 3 
| ongfellow's ‘King Robert of Sicily,’ etc, . . e 3d 


The above Classics have now become one of the most popular series, and have been well reviewed by the Scholastic papers ; they are 
full of Notes, and are just the books for those requiring full and numerous explanations, etc, 


HULL: A. BROWN & SON, SCHOLASTIC PUBLISHERS. 
Lonpon: WM. ISBISTER, Limitep; SIMPKIN, MARSHALL, & CO. Epinpurcmu: N. R. MITCHELL & CO. 
AND ALL BOOKSELLERS. 
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The Practical Teacher. 


A MontHLy EpucaTION JOURNAL. 


To Subscribers.—The Practical Teacher is pub- 
lished on the 25th of every month. Price 6d. ; post 
free, 74d. ; sent post free for a year, 7s. 6d. 


P. O. Orders should be made payable at Chief Office. 


Subscribers not receiving their copies regularly 
are respectfully requested to write to the Publisher. 





To Correspondents.—All literary communications 
should be addressed, THE EpirorR OF THE PRAC- 
TICAL TEACHER, Pilgrim Street, Ludgate Hill, 
London, E.C. . 


Accepted contributions are paid for within twenty- 
one days of publication. 


The Editor cannot return rejected MSS.; authors should 
therefore retain copies. 








Publications Webietoed. 
NOTICE. 


We have received two childish complaints from 
authors whose works have been unfavourably noticed 
in these columns. The Editor cannot under any circum- 
stances whatever enter into a correspondence respecting 
reviews which appear in the P. T. Ail communica- 
tions on the subject will be put into the waste-paper 
basket. Our reviews are done by well-known able men 
and women abjve suspicion, and we can assure our 
readers that the publications submitted to us will be 
fairly, candidly, and fearlessly dealt with, no matter 
whose imprint they bear. 


Lays of Romance and Chivalry. By W. Stewart 
Ross. Cr. 8vo, 70 pp. Price 2s. London: 
Stewart & Co. 


These twenty ballads are very spirited, and well 
bear out their title as both chivalrous and romantic. 
They remind one of divers poets who have heretofore 
achieved good fame in similar fields of song, as 
Macaulay and Aytoun, and the authors of the JVorse 
Sagas and the Weibelingen-leid ; with not unfrequently 
details of the picturesque-antique worthy of Chaucer, 
and some touches like Chevy Chase and, the Percy 
Relics. However, they are not mere echoes, far less 
imitations,—as our extract shall prove,—but have 
considerable merit and originality: albeit there is 
rather too much of blood and thunder pervading the 
booklet, and many a line defective as to rhythm, 
while the rhymes are too generally only alternate. 
As the author will doubtless be heard of again (and 
indeed these 70 pages are probably only an instal- 
ment of a whole goodly volume to come), it may be 


not amiss to suggest a few corrigenda for another 
VOL. I. 








edition, before we offer him the larger meed of 
commendation where we judge it well deserved. It 
is fair then to ask if the author can be right in 
making ‘the Graeme’ contemporaneous with Agricola 
and the Druids: surely it is an anachronism to call 
‘the gallant Graeme the Druid’s joy;’ at all events 
prehistoric lore is needful to be sure of such a 
combination of ideas, In the same ballad, a vigorous 
one as the rest are, several such faults in ear music 
may be indicated as these lines prove: ‘And far, far, 
was her father famed,’ where the alliteration is 
terrible, and the far and father almost ludicrous ; 
‘And sprang agile the hunted deer,’ which of course 
should be, ‘ And agile sprang ;’ ‘ He’s down, O gods! 
he’s up once more,’ where the two elided verbs are 
too familiar for the situation; and such a careless 
error as ‘Cromlechs rocking in the wind,’ easily 
amended into ‘logans.’ But throughout, a little care 
wisely given would improve some scores of lines, if 
the author will diligently apply the dime dador. 

And now let us vindicate our judgment of what 
is on the whole an honest conviction, that the 
booklet is one of good performance, and of better 
promise, by extracting in full a splendid Norse 
specimen, worthy of any pen, headed ‘The Raid of 
the Vikingr.’ 


The Raven, the Raven is dark on the gale 

That wrathfully roars through the a and sail ; 

At the black dragon-prow the ocean is dashing, 

On the storm-battered deck shields and cymbals are clashing ; 
And ‘Hurrah and Hurrah !’ shout the sons of the main, 

And swells the broad chest of the steel-shirted Dane ; 

And the roar of the chant drowns the roar of the sea— 

* War-hammer, war-axe, and red Odin for me !’ 


Their axes are swinging, their brass shields are ringing ; 
They quaff horns of mead, and they stretch to the oar, 
While their sagas keep time in terrible chime 

To the whirls of the ocean that boil evermore ; 

And Hilda the dear one, and Brenda the fair, 

Named in sagas of love or of terrible glee, 

Mix again and again with the awful refrain, 

‘The ocean, my galley, and Odin for me !’ 


A heap of red cinders, bespattered with blood, 

Marks where the Thane’s castle rose sternly at morn, 
And dashed is the rood from the height where it stood, 
On the loftiest tower of the Abbey of Thorn. 

On Gurth’s ruined grange the barn is on fire, 

The barley’s ablaze on the upland and lea ; 

Louder, louder the song peals wrathful and strong,— 
‘No white Christ, but Odin, red Odin for me !’ 


And the Raven and Horse are met in the dell, 

With spiked club and axe-swing, with groan and with yell. 
The wolf and the crow—they wait for the dead, 

Where the flowers of the mead bloom in one horrid red ; 
And the lays of the scalds peal awful and high, 

And the valkyry ring of the Norse battle-cry, 

‘ Niflheim, frigid hell for the Dane that will flee !— 

No Christ but the Nordland’s red Odin for me !’ 


Ah! redder now flushes the wild rose’s bud, 

And the eye of the daisy is blinded in blood, 

Now England, prepare for raid, rapine, and lust, 
For your gallant White Horse lies low in the dust ! 
Victorious the jarl sings of Balder and Thor, 

And the souls of the brave that return never more : 
* Ho, yell of the battle and roar of the sea,— 
War-hammer, war-axe, and red Odin for me!’ 


Another very spirited ballad is ‘Richard Lion- 
heart ;’ also the * Pale Bride Death :’ but as our space 
is exhausted, we must refer the reader to the 
publishers at Holborn Viaduct if he wishes to 





gratify his curiosity further. 
K 
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The Rudiments of the Theory of Music. Price 1s. 3d. 
By H. A. Bamford. Manchester and London: 
John Heywood. 


We have much to commend and little to censure 
in this clearly-written little introduction to the elements 
of music, which, being ‘designed for the use of Pupil 
Teachers and Students in Training Colleges,’ will do 
good service. We object to the mania for new names, 
from which Mr. Bamford has not altogether escaped, 
and to the chapter (viii.) headed Diatonic Intervals 
(but which also deals with chromatic intervals), as 
more properly belonging to harmony, which the 
author professes to omit. In this latter we find the 
perfect fifth termed ‘the larger diatonic fifth ;’ and 
this, when increased by a semitone, is termed a chro- 
matic fifth. Why not call it an augmented fifth, by 
which name it is already known? We fully agree 
with Mr. Bamford’s objection to the ill-advised term 
pluperfect as applied to tritone fourth (F to B), a 
term founded on the mistaken idea of imperfect mean- 
ing “ss. A fiddle-string tuned too sharp is painfully 
imperfect instead of being more than perfect. The 
perfect fourth is so called on account of its being 
perfectly satisfactory to the ear, when comprising five 
semitones (G to C) ; whereas, if subject to the change 
of a semitone in either direction, the consonance 
becomes a dissonance (G to C%, or G% to C), to name 
which more than perfect is to ignore the meaning of 
the word perfect. 

Mr. Bamford shrinks from the term common, the 
well-established name for time with alternately ac- 
cented and unaccented beats, and prefers the word 
duple. ‘This latter may be, in itself, unobjectionable, 
and somewhat self-explanatory, but for every new term 
a strong reason, indeed almost necessity, should be 
shown. Duple is by no means so general in application 
as many seem to suppose. In defining common time, 
usually marked &, or for quicker modes @ (which latter 
Mr. Bamford associates with a//a breve time), the term 
quadruple is used for four crotchets in a bar. But a 
crotchet is no more a unit or standard than is the 
minim or any other note. A passage in ? time taken 
very slowly—lento or adagio—necessitates the beat- 
ing or counting of every quaver, and thus throws four 
beats into each bar. This term beat, again, which 
Mr. Bamford seems to regard as something fixed or 
definite, is purely relative, subject to the guidance of 
the rate of movement, and can be no more definitely 
measured than can the degree of a circle. 

Mr. Bamford has also a curious way of explaining 
accent. He says: ‘If the numbers one, swo—one, two 
—be repeated over and over again at regular in- 
tervals, it will be found that one of the words will, 
instinctively, be given with greater sfress than the 
other.’ This ‘instinctive’ difference is certainly a 
novel explanation of accent. We rather prefer the 
old-fashioned syllabic stress—easily illustrated by suit- 
able words—to this imaginary instinctive change by 
repetition. Mr. Bamford is also incorrect in saying 
that the secondary or weaker accent falls upon the 
third beat of triple as upon quadruple time. In triple 
time the strong accent falls, of course, upon the first 
beat, the weaker accent upon the send, and not 
upon the ¢Aird beat, which latter is unaccented. 

In saying that ‘a minor second is often called a 
diatonic semitone,’ we have a confusion of terms. A 
minor second may be a chromatic as well as a 





diatonic semitone; in fact, the term minor second 
simply means a note one semitone from another. 
The semitone is termed chromatic when the note 
retaining its name is raised or depressed a semitone 
by an accidental. ‘The same change, when effected 
by altering the name of the note, bears the term 
diatonic. Thus, 


A to A$ ==s is chromatic ; 


whereas the same change, 


A to B? == is diatonic, 


Mr. Bamford is as evidently partial to the term 
transcription as was the old lady to Mesopotamia. 
‘The process of copying a piece of music in a dif- 
ferent time is called ¢ranscription,’ p. 56. At p. 64 
we are told that the term /ranscription is applied to 
rewriting music at the same pitch in a different stave. 
Also, ‘we may transcribe from one key to another 
when we alter the pitch, or from one clef to another 
when we do not alter the pitch.’ Beginners will be 
puzzled by all this, and stand aghast at the term ¢van- 
scription, whereas they would have no difficulty in under- 
standing the direction, ‘ Write the example given (in 
the Treble) in the Tenor clef;’ or, ‘Write the time given 
(in # time) in a quicker mode of triple time without 
altering the nature of the time.’ The use of vague 
technical terms in music is by no means advisable. 

There are more points which we are compelled, for 
want of space, to omit. But there are more excel- 
lences than defects in Mr. Bamford’s book, which, for 
lucid and methodical arrangement, is entitled to high 
praise. The addition of an index would add to the 
utility of this well-arranged introduction to musical 
theory, and be of considerable help to the young 
students for whom it is intended, Mr. Bamford’s 
diagram, very similar to Mr. Curwen’s ‘ Modulator,’ is 
most useful to explain changes of key, and may doubt- 
less be occasionally used with advantage in giving oral 
vocal exercises. ‘The explanations 1s%, judiciously 
given in smaller type, show that Mr. Bamford really 
understands what he is writing about. The book is 
admirably printed. 


Lessons in Elementary Mechanics. Designed for 
the Use of Schools and of Candidates fer the 
London Matriculation and other Examinations. 
By Philip Magnus, B.A., B.Sc. . Seventh 
edition, 330 pp. fcap. 8vo. 3s. 6d. London: 
Longmans, Green, & Co. 


Although it is scarcely six years since this book 
first saw the light, we now have before us the 
seventh edition, revised and enlarged. Mr. Magnus’ 
method is novel, having been primarily suggested by 
the requirements of the Elementary Examinations in 
Natural Philosophy at the London University. With- 
out a mention of Trigonometry, he is able to convey 
a very good groundwork of knowledge on all points, 
except a few from which he is precluded by the 
incapacity of his tools. And, in truth, this is almost 
the only objection that a conscientious reviewer can 
possibly find to this work. In our opinion, a very 
little Trigonometry, easily compressible into a page, 
would not only render the results neater, but would 
shorten the method by which they are obtained, and 
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lessen the difficulty of fixing them in the memory. 
We refer particularly to the resolution of forces along 
a plane or system of planes, and the analytical con- 
ditions of Equilibrium. But, we repeat, this is the 
only fault, and probably even upon it the author 
holds an opinion directly contrary to our own, in 
which he is to some extent justified by the limitations 
imposed by the London University. 

In this edition the novelties are ‘A few Notes on the 
Centimetre-gram-second System of Units of Measure- 
ment, and also some additional Examples on the Change 
of Units.’ Besides this, ‘the solutions of the problems 
given at the Matriculation Examination are continued 
up to date.’ But this short statement, taken from 
the Preface, by no means includes all the improve- 
ments which have been made since the first edition 
in 1875. Then there was only ove Matriculation 
paper given, now there are ¢hirteen, besides, of course, 
all the numerous questions scattered here and there 
in different parts. Then there was, we believe, not 
the slightest reference to the principle of Virtual 
Velocities, or, as we must now call it, Virtual Work ; 
but in the present copy we find a clear statement of 
this very important law, as well as a few additional, 
and highly necessary, notes on the Theory of Energy. 
Thus much for the subject-matter. Not less improved 
are the answers. Solutions to the additional papers 
are given, and all the old mistakes corrected. We 
have in our possession a copy of the first edition, in 
which are numerous corrections. Taking this, we 
compared it with the present, and found that we were 
now agreed, even when the only ground for our 
quarrel was the last figure of a decimal, or a small 
error in a fraction. 

The book has been so long before the public that it 
is almost superfluous to speak of its arrangement. We 
have first Kinematics and then Statics. Personally, 
we believe, with Professor Minchin, that the reverse 
and more rational order is the simpler. But this is 
an altogether subordinate matter. 

The chief result of the ‘cram system’ is, that 
mathematical works intended for that object, consist 
of dry bookwork and a number of examples which 
can be solved ‘by the methods of the above,’ if only 
the student is born under a sufficiently happy star. 
Unfortunately this is not the case with most students, 
and they therefore, before long, stow their Algebra 
away in the darkest corner of the dustiest cupboard 
they can find, hoping never to be forced to reproduce 
any portion of them, Our author’s method entirely 
obviates this. In common with a now rapidly 
increasing minority, he incorporates a large number 
of typical examples into the text, pointing out where 
special difficulty is likely to occur, Helped thus, no 
one of ordinary intelligence should find any difficulty 
in working right through all the examples which 
appear at the end of each chapter. If he is ingenious 
enough to get puzzled, he will probably be helped by 
the little hints which are scattered up and down in 
the answers. 

But our admiration for the book has already 
betrayed us into double as much as we at first 
intended, and so we will finally recommend it as the 
standard work for London Examinations, adding, 
what to our mind is a greater compliment than any- 
thing we have previously said, that not even on the 
minutest and most catching points need the student 
fear that Mr. Magnus will lead him astray. 


- 











Text - Book of Practical Organic Chemistry for 
Elementary Students. By H. Chapman Jones, 
F.C.L, F.CS., etc. roo pp. with Index. 
Price 2s. 6d. London: Joseph Hughes. 1881, 


Mr. Chapman Jones has produced a very credit- 
able manual, which must prove invaluable to the class 
of students for whom it is specially designed. So far 
as our acquaintance with the literature of this subject 
goes, the book before us is absolutely the first of its 
sort in the field. Got up neatly and in small compass, 
it is a very good introduction to a now-a-days alarm- 
ingly wide and daily widening subject. It is meant 
to assist young students in their laboratory work, and 
accordingly is of convenient pocket size, and contains 
detailed instructions as to how to set to work on an 
experiment. The apparatus employed is always in- 
expensive, and thus we are spared the mortification 
often experienced, when using an ordinary text-book, 
of finding ourselves unable to verify the results, and 
having to fall back on faith in the word of our author. 

The following are the divisions of the book :— 
Cyanogen, Carbonyl, Paraffins and Haloid Substitu- 
tion Derivatives, Olefines, Acetylene, Aromatic Series, 
Alcchols, Ethers, Aldehydes, Acids and Ethereal 
Salts, and Organic Analysis. . It will thus be seen 
that Professor Jones has managed to include a 
portion of almost every division of the chemistry of 
the Carbon Compounds. At the same time, we 
almost think that the selection of subjects to be 
treated is made by the guide of simplicity of com- 
position rather than commonness of occurrence. If 
this be the case, the result must be to lessen the 
interest in the manual; if not, short notes on the 
Tannins, Anilines, Glycerines, and Alkaloids would, 
in our opinion, add greatly to the value of the book. 
Starch and Cellulose, too, deserve more than a pass- 
ing mention. Organic Analysis is scarcely so well 
treated as the high standard attained by the rest of 
the book would lead us to expect. Considerably 
more tabulation is desirable before it can be called 
perfect. 

But we are fully aware that it is an easy thing to 
find fault, and consequently are happy to conclude 
with a word of unqualified praise, and say that no 
such manual so unpretentious has, in our opinion, 
attained so high a standard. Professor Jones has 
done his work well, and we are glad to congratulate 
him on its successful termination. 


Types of Nations. A Series of Six Plates. Price 2s, 
each; ‘or, mounted on rollers, varnished, 4s. each, 
London: W. & A. K. Johnston. 


These beautifully-coloured artistic-looking studies 
of national life do credit to the well-known house 
responsible for their issue. The limner has cleverly 
hit off the peculiarities of each race, and produced a 
series of pictures which irresistibly ‘catch the eye.’ 
They are fit to adorn the walls of any schoolroom. 
Their use would invest the Reading, Geographical, 
and Object Lessons with new life. 


Imperial Map of Asia. Size, 72 in. by 63 in. 
on rollers, varnished, 215s. 
This excellent map is deservedly styled ‘ Imperial.’ 


Teachers who want a new large map of Asia may with 
confidence buy it. 


Price 
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Notes of Lessons for Infant Classes and the First 
Standard. By J. E. Singleton. Crown 8vo, 
142 pp. Price 2s. 6d. London: Jarrold & 
Sons. 

This useful volume is so clearly arranged and 
thoroughly practical, that we are greatly mistaken if it 
has been ‘done to order.’ We are inclined to the 
opinion that Mr. Singleton used it in Ms. form long 
before it was given to the world. 

There are eighty-two lessons, forty-three of which 
are on ‘objects ;’ seventeen on ‘subjects ;’ and the 
complement on ‘animals.’ Though professedly 
written for Infants and Standard I., the lessons—at 
least a fair proportion of them—may be given with 
advantage to the children in the higher standards. 
Capital outline sketches, such as a teacher ought to 
enliven his lessons with, illustrate the text. 

The book—though, of course, the wise teacher will 
not confine himself to it for examples, etc.—deserves 
a wide circulation. It will save the weary teacher 
many an hour in hunting up his oral lessons. The 
binding is neat and durable. 


English Spelling and Dictation. In Four Parts. 
By D. Campbell. Parts I. and IL. each 4d. ; 


III. and IV. in one vol., 4d. London: Thomas | 


Laurie. 


Mr. Campbell’s ‘Spelling and Dictation’ manuals 
are suitable for use in all grades of schools. Part II. 
is admirably adapted to the three highest standards. 
The third volume, comprising Parts III. and IV., will 
be found very useful to pupil teachers in the earlier 
years of their apprenticeship. ‘Teachers contemplat- 
ing a change of spelling-books should examine these 
carefully-prepared exercises. 


The Geography of the Oceans. By J. F. Williams, 
F.R.G.S. London: Philip & Son. 


This attempt to place the main facts relative to the 
‘great world of waters’ is successful in every way. 
The book—comprising nearly 250 pages—is not only 
valuable for the extent and accuracy of its informa- 
tion, but pleasant reading withal. The researches of 
Captain Maury, together with the more recent results 
of the Challenger Expedition, are here judiciously 
blended with the conclusions of modern geographers. 
Matters that require some detail of reasoning pro- 
cesses are thus treated, and while no statement is 
left in doubt, there is an absence of excessive explana- 
tion, together with the writing down to students that 
disfigures many books for educational purposes. 
With this manual in hand the young teacher may 
‘sail away’ most pleasantly over the ocean, and with 
a common map before him make his class acquainted 
with the waters of the world. ‘The information brings 
us down to the successful issue of the Vega, which 
in 1879 brought honour to Sweden in accomplishing 
the North-East Passage that Sir H. Willoughby first 
attempted in 1553. ‘Many other expeditions,’ says 
Mr. Williams, ‘ from different countries have started 
on the same errand, always without success, and often 
with the loss of ships and many brave sailors. After 
the lapse of 326 years, and after the most experienced 
seafaring men had declared the undertaking to be an 
impossibility, the orth-East Passage has at last been 
accomplished without the loss of a single life, without 








a case of sickness amongst those who shared in the 
enterprise, and without the slightest damage to the 
vessel. It has been also effected under circumstances 
which prove that the feat can be repeated in most 
years, perhaps every year, and within the space of a 
few weeks.’ This we quote as an example of the 
pleasant reading and thoughtful writing that cha- 
racterize these pages. In speaking of the perfect 
repose that is supposed to prevail at the bottom of 
deep seas, Mr. Williams adduces in proof the perfect 
state of the delicate shells of the foraminifera, which, 
he urges, in case of there being anything like a 
strong submarine current, ‘would have been ground 
to powder.’ So they are, it may be replied; and a 
quantity of this so-called fine powder no larger than 
a pin’s head, if placed under microscopic power, dis- 
plays myriads of these tiny shells. Specimens of 
these wondrously minute objects were found in all 
parts of the sand obtained from the borings of a 
Government well at Sheerness, and displayed mar- 
Vvellous elaborate beauty in all the specimens ex- 
amined. The fact is, that these objects are too minute 
to be destroyed by the action of water currents on 
earthy or rocky materials. Mr. Williams seems to 
favour the word sa/inifz in several instances, in pre- 
ference to the plainer and perfectly accurate word 
saltness. With this exception there is a remarkable 
freedom from difficult terms on the one hand, as also 
from any attempt at excessive plainness of style on the 
other. Speaking of the changes effected by the erosive 
action of the sea on the English coast, Mr. Williams 
instances the cliffs of Sheppey, where, ‘at a spot where 
the cliffs are from 60 to 80 feet high, fifty acres have 
been lost in twenty years.’ This statement, resting 
on the good authority of Sir Charles Lyell, is correct 
enough as far as it goes, but conveys the impression of 
this loss of land being a remarkably extensive instance. 
Now the Sheppey cliffs rise abruptly from a spot 
known as Scrop’s Gate—due south of the Nore Light 
vessel—to a general height of upwards of 200 feet, 
and thus continue for 4 miles to the Warden Point, 
where they descend as abruptly to the beach of Leys- 
down and Shellness. Instead of 50 acres, the loss 
in twenty years may be more correctly stated in 
hundreds of acres. As a striking example of the 
extent of this change, we may mention that the 
church of Warden village was built—with the stones 
taken in 1830 from Old London Bridge—so weil 
inland, it was thought, as to be for ever safe from 
danger by the sea. Yet this church ‘ went to sea,’ as 
the local phrase had it, together with the Government 
Preventive Station and field after field, some ten or 
a dozen years ago! The accumulation of shingle 
and sand is equally remarkable on many parts of the 
coasts, as at Dungeness, Hythe, Rye, and Winchelsea. 
Almost while we write this, the inhabitants of Sheer- 
ness are imploring Government aid to improve and 
make good the sea-walls to protect the town from 
such devastating effects as were produced by recent 
high tides. 

Mr. Williams’ book contains a goodly number of 
maps and diagrams. A few well-executed woodcuts 
would greatly add to the value of these pages. The 
wood-engraving at page 58, together with the diagram 
(page 81) on the Tides, are the only ones we have 
noticed, and both are unworthy of the book. We 
would also suggest an enlargement of the index, or 
rather a supplementary one with names somewhat in 
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detail, in addition to the very useful, yet too brief, 
one of two pages devoted to the principal subjects 
treated of. 

The co-tidal chart is clear and distinct. The sec- 
tional diagram giving approximate land elevations 
and sea depressions, represents mountain heights 
jutting upwards as sharp and regular as church spires. 
The chart on ocean currents, too, might be improved 
by being printed like the maps in colours. ‘These, 
however, are comparatively small matters and trifling 
defects—if such they may be called. Altogether the 
work is thoroughly well done, and cannot fail to be 
highly useful to readers of all kinds as well as to 
geographical students. The trade and commerce 
details are wisely given in a tabular summary. We 
strongly recommend the book. 


A Series of Practical Standard Copy-books. By 
Joseph Cox. In 15 .parts, price 2d, each. 
London: Joseph Hughes. 


We have just had submitted to our notice the 
above series of copy-books. It has fallen to our lot 
in past years to examine almost every kind of book 
intended and designed to teach children to write well, 
and without doubt many of them are well adapted to 
accomplish their purpose. But we have never seen 
a series of copy-books at all equal to those published 
by Mr. Hughes. 

In whatever light we view them,—in their ‘ get up,’ 
the style in which they are printed, their graduation 
and consequent adaptation to children in all the 
Standards from the First to the Sixth,—the help they 
give to the youngest scholar, as well as the occasional 
assistance they present to the more advanced pupil, 
are all alike most praiseworthy. In our judgment, 
these copy-books stand unrivalled, and all destined 
to hold and maintain a very high position in our 
elementary day-schools. Each page is headed with 
very clear and important instruction to the child, and 
which cannot fail to facilitate its improvement, while 
it must likewise save both the time and labour of the 
master. ‘The subject-matter, too, of these books, and 
the wise method in which that matter has been 
arranged, are of such a character as must ensure the 
interest and attention of the scholar. While he is 
learning to write, if he use this series of copy-books, 
he will, at the same time, be making himself acquainted 
with the elements of grammar, geography, arithmetic, 
and geological science. We have long held the 
opinion that the faculty of writing is a gift which, 
while all may possess it, all do not possess it in the 
same degree; but we feel confident of this, that to 
whatever extent the talent may have been conferred, 
they who use these books will have the faculty 
educated in the truest sense of the term. We have 
therefore the greatest pleasure in commending Mr. 


Hughes’ series of writing books to the attention of all- 


masters of elementary schools. 


A Manual of Music. By J. L. Watson. Hull: 
Brown & Son; London: Simpkin & Marshall. 


This manual forms one of ‘ Browns’ School Series,’ 
which includes several useful school-books. Mr. 
Watson’s pages are devoted to explanations of the 
elements of music, in order to enable pupil teachers 
and students to pass examinations in musical theory. 
For this, Mr. Watson’s book, if not a full guide, is a 
safe one, and free from fanciful theories. Some 





writers on the elements of musical science are con- 
tinually thrusting forward new notions and attempts 
to remodel the well-understood nomenclature. Mr. 
Watson, while avoiding this, explains clearly the 
principal matters connected with the rudiments of 
the science. Several of the definitions are terse and 
happy. 

Almost the only thing to be regretted is, that the 
explanations are generally brief—a necessity imposed 
by having to treat of so many matters of musical science 
in the limit of one hundred rather largely printed 
pages. In the chapter on Time, some omissions 
may be judiciously made, descriptive of varieties of 
signatures which are not used, as, for instance, 
% time, #e. two quavers in a bar, which nobody is 
ever likely to meet with. Again, in giving the two- 
semibreve time, in which some old ecclesiastical 
music is written, Mr. Watson rightly enough explains 
this to be /our-two time, on the principle of regard- 
ing the semibreve as the standard of time measure- 
ment. But this species of time is usually indicated 
by the terms Al//a Breve, which students should 
be helped to answer. We would also prefer the 
sign 2 to §. In explaining the Italian words 
commonly used to indicate the rate of time move- 
ment, Mr. Watson adheres too closely to the literal 
meaning of some terms which have outgrown their 
original signification. Andante, for instance, is now 
understood to incline to slow and gently-moving 
time, rather than to be synonymous with A/oderazo, 
as Mr. Watson would lead us to conclude. Again, 
Adagio is understood to be decidedly slow, rather 
than merely ‘deliberately.’ These, however, are very 
minor imperfections. A student who can answer 
correctly the excellent series of questions and exer- 
cises at the end of Mr. Watson’s chapters will have 
attained no contemptible knowledge of musical 
elements, and be able to pass an ordinary examina- 
tion thereon without fear of failure. 

The ‘get up’ of the book is all that could be 
desired, Messrs. Brown & Son having done their 
part of the work remarkably well. 


The Elementary School Manager. By H. R. Rice- 
Wiggan and A. P. Graves. Pp. 282, crown 8vo. 
Third edition. Price 5s. London: Isbister. 


It has often been urged as an objection to our 
young Inspectors, that they were not familiar with 
the daily routine of school life. That objection 
cannot certainly be urged, with any show of reason, 
against the writers of this useful volume. Few teachers 
would have credited. them with so complete and 
practical a knowledge of the inner working of an 
elementary school as this book reveals. ‘There is 
evidence on every page that the work has been done 
con amore. No school manager desirous of dis- 
charging his duties aright should be without a copy. 
To the correspondent of the school, it is indispensable. 
Its use will save him no end of trouble. He has 
here at his fingers’ ends a copy of every useful form, 
from the Conscience Clause Regulations of the Ele- 
mentary Education Act, 1870, down to the recently 
issued circular to H.M. Inspectors with regard to the 
teaching of class subjects. 

But the manual is not simply a collection of dry 
schedules. In the preface we are told that the 
authors have endeavoured ‘to help managers to 
detect, to trace to their causes, and to remedy all 
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those flaws in their school which, in spite of pre- 
cautions, are constantly recurring.’ ‘That promise has 
been abundantly fulfilled. With the spirit of the 
work we are more than pleased. One feels as they 
read the following hint (the first of four given to 
managers in dealing with the troubles and difficulties 
of the teacher), that the Inspectors who penned it 
are men of the right stamp: ‘ He may be depressed 
by the prospect of the coming examination. If you 
know him to have done his utmost for the school, a 
few kindly words may inspire him with new heart for 
his work.’ 

The book abounds with valuable suggestive hints 
to the teacher. Our only regret as we closed it 
was, that the new Code in its entirety had not been 
inserted. 

‘The Elementary School Manager’ is worthy a place 
in every schoolr aster’s desk, and'on every schcol- 
manager’s bookshelf. 


Walker's Slate-Paper Projection Atlas. Price 1s. 
Walker's Slate-Paper Outline Atlas. Price 1s. 
London : Walker & Co. 

The old pedagogue who taught geography from 
text-books framed after the fashion of Mangnail’s 
Questions, is, we trust, fast dying out. It is now 
generally acknowledged that this interesting study 
cannot be successfully pursued without constant prac- 
tice in mapping. The objection to the neat outline 
maps hitherto issued by several well-known firms has 
been that their use entailed too great an expense. 
These ten slate-paper maps surmount that difficulty. 
They are printed in white on a black ground, which 
serves all the purposes of an ordinary slate. They 
would have been all the more valuable if about one- 
third of the rivers had been omitted and the 
positions of the great watersheds indicated. They 
will prove a boon to every teacher and student of 
geography. 


The Multum in Parvo French Verb Book. Containing 
all Regular and Irregular Verbs, conjugated in fwo 
pages, etc. By L. Nottette, B.A. (Paris). Lon- 
don: Simpkin, Marshall, & Co. Paper, price 6d. 


He who contrives to keep his temper after investing 
his sixpence in this book is indeed a praiseworthy 
model of patience and long-suffering. It contains 
thirty-six pages, of which sixteen are devoted to pane- 
gyrics on M. Nottette’s prolific book-making genius ; 
in other words, advertisements of books which, though 
possibly everything desirable in their own way, have 
yet not the remotest interest to us in the present con- 
nection. Of the remaining twenty, three are taken 
up with title-page, preface, and index, while two more 
form a mere table to assist the student in referring to 
another book on the same subject. Thus winnowed 
down to half its not previously Brobdingnagian dimen- 
sions, no one can for an instant pretend that to learn 
this mudfum in parvo is at all an impossible task. 

While to some degree admiring the ingenuity, we 
cannot but deprecate the pertinacity with which our 
author has interwoven his books one with the other. 
The preface introduces us to his French Copy-Books, 
a few pages further on we are referred to French 
Language Simplified, while to complete this process a 
portion of the book is utterly valueless except we 
purchase a third of M. Nottette’s performances. 

To turn now to the subject-matter itself. We have 





not succeeded in detecting any mistakes except here 
and there a chance ¢ or s gone wrong, but in no case 
leading to anything serious. The title, however, raises 
expectations scarcely gratified on closer inspection. 
We are led to believe that we are to meet with every 
mortal verb in the moderate compass of two pages. 
We begin to think our former difficulties must now 
vanish under such able tutelage. We find the two 
pages in question. Eyeglasses and spectacles must 
come into requisition immediately. It is quite true 
that we have it all in two pages, but it can be easily 
imagined that when the primary tenses and meanings, 
and the singulars of the present indicatives of sixty 
irregular verbs, the manner of conjugation of all four 
classes, and multitudinous notes and addenda, are 
compressed into two pages, it is only done by using 
diamond type, and producing a result which is utterly 
ruinous to our eyesight, thus failing through its very 
success. 

Besides verbs, we are treated to new ideas on 
French and English pronunciation, and various tables 
of weights and measures, which seem quite irrelevant 
until we remember that M. Nottette has probably 
failed to find a suitable place in any of his other 
works in which he might safely insert them. The 
tables, indeed, are a model of French fickleness. We 
are told that a decigramme is 1°5432 grains, but a 
gramme is given us as 154 grains ; and while we gather 
that a mile (given as 1700 yards !) is 1609°314 metres, 
we get no nearer to the value of a metre than ‘3 ft. 3 
in. and §.’ This being the case with weights and 
measures, we are quite prepared to be told that while 
1 franc=9s. 4%d., 2 francs=1s. 7}d. We might 
multiply instances, but even the author will not ac- 
cuse us of doing him injustice by taking too few 
examples. Consistency, not to speak of exactness, 
seems to be quite the last thing at which our author 
aims. 

We have never had the privilege of visiting any part 
of England where ex in /ength has the sound of any 
one oi ite French words prince, peintre, princesse, or 
vin, And surely there is difference distinct enough 
between the English and the French / in actif But 
it is useless to multiply instances. We might fill up 
as much space as does the book we are noticing by 
mere comment upon its errors, but to do this could 
only weary. We may therefore only express our 
conviction that to teach French pronunciation by rule 
and rote can but prove ruinous. Indeed, it is as a 
result of this merely that most Englishmen having 
learnt their French prove as intelligible in Paris as 
they would in China. , 

In conclusion, we are sorry that not even after 
considerable efforts in disentangling this confused 
maze have we reached anything like a sufficient ex- 
cuse for the existence of this publication. 


Self-Culture for All. In six parts, price 6d each. 
London : Ward & Lock. 


In this age of keen competition, no fitter advice 
could be given than that which heads this splendid 
serial, ‘Above all things study.’ Messrs. Ward* & 
Lock, anticipating the anxious enquiry, ‘WHAT am I 
to study’ of the perhaps poor but ambitious youth 
bent on making his way in the world, have made a 
practical reply in issuing ‘Self-Culture for All.’ The 
title is the best explanation of the character and scope 
of the work. To young students, many of whom have 
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to earn the money they spend on literature, it will be 
of untold value. Equipped with the information ‘Self- 
Culture for All’ contains, any persevering young man 
or woman ought to make ‘ success in life’ a certainty. 


Cayzer’s 1000 Arithmetical Tests. Price 1s. 6d. 
Cayzer’s 1000 Algebraical Tests. Price 2s. 6d. 
London: Griffith & Farran. 


Mr. Cayzer’s useful and carefully-graduated Arith- 
metical and Algebraical Tests are so well known, that 
we must content ourselves with little more than an- 
nouncing new editions of them. Each manual con- 
tains excellent /es*# work, and, used in conjunction 
with the ordinary text-books, cannot fail to prove 
valuable auxiliaries. Principals have in these books 
ample material for compiling model examination 
papers. 

As ‘ Tests,’ we award them high praise. 


Glimpses of the Globe. Fcp. 8vo, 156 pp. Price 1s. 

Glimpses of England. Fcp. 8vo, 156 pp. Price 1s. 

Glimpses of the British Empire. Fcp. 8vo, 184 pp. 
Price 1s. 6d. By J. P. Blakiston, M.A. London: 
Griffith & Farran. 


Mr. Blakiston’s ‘Glimpses’ are already so well known 
that a full description of them is hardly necessary here. 
Suffice then that each book fully meets the require- 
ments of the Education Department in Geography 
under Art. 19, C. 1. The language in the volume 
designed for the Second Standard is too difficult,—a 
fault for which the Department alone, and not the 
author, is responsible. Mr. Blakiston has adopted a 
lively, chatty, and interesting style, and given us a 
series of books which, apart from their special adapta- 
bility to the Code requirements, will be highly prized 
by all lovers of geographical teaching. A few really 
good woodcuts interspersed throughout the volumes 
would, in the eyes of the young folk who will use them, 
have added to their attractiveness. Ably edited, 
clearly printed, and well and neatly bound, Mr. 
Blakiston’s ‘Glimpses’ should find their way into 
many of the places he so graphically describes. 


The Elements of Geography. By Rev. B. G. Johns. 
186 pp. Price rs. London: Crosby Lockwood 
& Co. 

Now-a-days one is so accustomed to see elementary 
geographies chopped up into small sections duly 
numbered (we had nearly said labelled) ready to be 
mentally swallowed the prescribed number of times 
a day, that it is refreshing to come across Mr. Johns’ 
booklet. It is a first-rate introduction to the interesting 
study, and contains within its. 186 pp. a very fair 
amount of geographical information penned in an 
interesting style. We, however, think the author has 
made a serious mistake in following the old-fashioned 
custom of putting questions at the end of each chapter. 
The space thus occupied would have been turned to 
infinitely more advantage by the insertion of a series 
of rough sketch maps say four times the size of that 
which appears on the page headed ‘Preface to the 
First Edition.’ It is impossible to study geography 
rightly without maps; every help therefore in this 
direction should be given. Not the least merits of 
the book are its size and price; it forms, if we may 
be allowed the expression, an excellent elementary 
‘pocket’ geography, and may be had in an elegant 
binding for a shilling. 
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By 2d investment every £ giving a difference of £y¢y4yx of income. 
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ot. LEX 7 ph = £4168, 15s. =% of capital in go}, or 
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- (a) 
Weight of rings=28 grs. (troy) X mage #7 tbs, avoir, 


mi ” 
Weight of box=3 ” 
.*. total weight=77% Ibs. avoir. 
To find the cost of carriage, the statement is :— 
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20 
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FEMALES, 

£225 : £100::1 year, 
34 + 314 
1 yt. X 100 X 63 _900_4 years, Ans. 
225 X7 225 

1500 copies : 5000 copies :; 66 reams. 

11 sheets : 25 sheets. 
66 reams X 5000 X 25_6 X 10K 25_ 
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728 485 
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"% "£29, 10s. 
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Grammar. 


(a) Our host replied, ‘ Allow me to ask the reason why your 
face is so discoloured.’ The alchemist’s servant said that he 
was so much employed in’ blowing the fire that the heat had 
changed his colour. They were continually working at and 
peering into the fire; yet, notwithstanding their “yy > they 
could not attain their end, for the science was so far beyond 
their comprehension that, let them strive as they might, they 
could not solve the mystery. The more they tried to discover 
it, the more mysterious it seemed to grow ; and so much time 
and money had been spent on it that they expected nothing else 


but to be left in beggary. . 

(4) The hoté fire illustrates the concord of the adjective agreeing 
with its substantive in gender, number, and case. pe 

(c) The change that has taken place in the pronunciation of 
sciénce and colour is that these words are now accented on the 
first instead of the second syllable. ‘The rule for the alteration 
of the accent is that in English the tendency of the la e is 
to place the accent always towards the beginning of words. 
The accent placed towards the end of the word is a sign of 
recent introduction from a foreign language. Other examples 
are licour, prostrdte, nature, thedtre, académy, 


(¢) 





Sentence. | Subject. Extensions. 


(a) 
For that science is | (For) that 
us so far beforn.| science 
(Sub, of reason.) 


(6) 
That we may not 
overtakeit. (Adv. 
of consequence to 


(2).) 


(that) we | may not) i 


overtake 





. 
Although we had 
(Adv. 
of concession to(b).) 


(although) | had sworn) it 


it sworn. we 


| 
} 





(0) | 


(¢) | 
It slides away so it 
fast. (Adv. of 
cause to (b).) 


| away 

| (place), 

| so fast 
| (manner) 


slides 


(e) 
It will us maké| it will maké| us, beg- | at the last 
beggars at the gars 
last. (Principal) | (compilt.) 
| 























(e) PARSING, 
gueth—verb, defective, indic. past, 3d pers. sing. agreeing with 
subj. Aosté. 

(Zhis verb is no longer in common use. Tt always 
precedes its subject, Jt is derived from O.E. cweth- 
an, fo say.) 

let—verb, trans. strong conj. (le, Ze, it), imper. 2d pers. sing. 
agreeing with subj. shou. 

(Zt may be considered also as forming with the infinitive 
talke the 1st pers. Y imper.) 

talke (for talken)—pres. inf. of reg. verb to talke. 

(The -n of the infinitive is left out.) 

alchemist’s—noun, masc, sing. poss, attributive to se vant. 

(Genitive used to end in -es, but afterwards the ‘e’ was 
dropped, and the elision is marked by the apostrophe.) 

foren—ist pers. plur. pres. indic, of the intrans, verb foren, to 
pore. 

(-en used to be the plural ending of the — indicative.) 

science—noun, abstr. neut. sing. nom. subj. of ts. 
(This word is derived from the Latin through the 
French, and has the accent on the last syllable.) 
us—Ist pers, pron, masc. plur. obj. gov. by deforn. 
(Us ts a dat, as well as an obj. case.) 
beforn—prep. gov. obj. case us. 

(This word, contracted for byforen, is now written 

‘ before.’) 
make—pres. infin, 
(For ‘maken’ A.S. inf. form.) 





Geography. 

I. NoreEs OF A LEssON—UNITED STATES. 

(a) Boundaries.—North, British America; south, Mexico, and 
Gulf of Mexico; east, Atlantic Ocean; west, Pacific Ocean. 
Extent.—Greatest length, 2800 miles ; greatest breadth from 
north to south, 1600 miles ; area, 3,602,400 square miles. 

(4) Mountains. —Rocky Mountains in the west ; Appalachian 
or Alleghany Mountains in the east. 

(c) pew areeery and Afissourt, latter generally con- 
sidered a tributary of the former. Tributaries of the Mississippi 
—Ohio, from the east (with its branches Wadash, Cumberland, 
and Zennessee), and lower down, the Arkansas and Red River, 
from the west. Great rivers of Pacific slope—Columbia or Oregon, 
the Sacramento, the San Yoaquin, and the Colorado, Rivers of 
Atlantic slope—Potomac, Susquehanna, and Hudson. 

(d@) History. —Previous to 1765 they belonged to Britain ; Stamp 
Act passed ; 1768, affairs became hentanien 3 1773, taxed tea 
thrown into Boston Harbour ; 1775, first contest at Lexington ; 
Bunker’s Hill; Siege of Boston; July 4, 1776, Declaration of 
Independence ; General Burgoyne surrenders at Saratoga ; 
1781, Lord Cornwallis surrendered ; 1783, independence ac- 
knowledged ; General Washington first President ; 1812, war 
with England ; 1845, war with Mexico ; 1861, beginning of the 
War of S ion; 1864, Assassination of President Lincoln ; 
1876, Centennial Exhibition. 

(e) Constitution.— Republican torm of government ; President 
holds office for four years ; Vice-President ; Congress, consisting 
of a Senate and House of Representatives; Senate consists of two 
members from each state, chosen for six years, one-third of them 
being elected every two years; the House of Representatives 
elected by the people for a term of two years. 

Trade,—F oreign trade chiefly with Great Britain, France, 
British North America, Germany. /mforts — manufactured 
goods, wine, colonial produce. xforts—raw cotton, wheat 

our, tobacco, timber, agricultural produce. 

Manufactures.—Cotton in Massachusetts ; woollen in Penn- 
sylvania; iron in New York and Pennsylvania ; sugar in northern 
and middle States ; india-rubber goods, machinery, agricultural 
implements, etc. 

Great Towns.—New York, Boston, Philadelphia, Baltimore, 
Charleston, New Orleans, San Francisco. 

2. The Atlantic Ocean extends from the Arctic Circle on the 
north to the Antarctic Circle on the south, having the western 
coasts of Europe and Africa as its eastern, and the eastern coasts 
of North and South America as its western boundaries. Its 
comparatively little interruption by islands, its great currents, and 
its greater extent of coast-line than all the other oceans together, 
are its distinguishing features. North of the equator its shores 
are very irregular, while south of it the coast-line is, as a rule, 
regular and unbroken. 

The Pacific Ocean extends from the Arctic to the Antarctic 
Circle, the western shores of America forming its eastern, and 
the eastern coasts of Asia and Australia forming its western 
limits. Though nearly twice as large as the Atlantic, the 
Pacific is not by any means so important. It differs also from 
the Atlantic in being studded with a vast number of islands, 
The shores of the Pacific on the eastern side are penetrated by 
only two gulfs of any importance, while the western side shows 
a number of considerable indentations. ‘The Pacific, unlike the 
Atlantic, which has a comparatively free communication with 
the Arctic Sea, is almost entirely landlocked on the north. The 
shores of the Atlantic preserve such a remarkable parallelism as 
to give it the name of the ‘Atlantic Canal.’ The long contracted 
basin of this ocean contrasts very strongly with the immense 
oval-like expanse of the Pacific. 


History. 


1. A very probable explanation why England has not had a 
second sovereign named either Stephen or John, is that they 
both brought so much suffering on their subjects that the name 
of each was detested. They were both usurpers, and the latter 
was one of the most worthless and cruel wretches that ever lived. 

2. Cape Colony was taken by the British in 1806. Up to 
that year it belonged to the Dutch, who had planted a colony 
there in 1652. It was confirmed to this country at the treaty in 
1814, and has made great progress under British protection. 
British Kaffraria, formerly a separate colony, was incorporated 
with it in 1866. Basuto Land was annexed in 1868-71. In 
1871 West yo gw north of the Orange River, famous for 
its diamond-fields, was ceded to Britain, and a constitution was 
framed for it in 1873. Natal was made a separate colony in 
1856. The Transvaal was annexed to British territory in 1 
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but the Boers rebelled lately, and by the peace concluded a short 
time ago they acknowl the Queen as their suzerain. 

3. The publication of debates in the House of Commons has 
been tolerated since the year 1771, when one of the printers who 
refused to appear at the bar of the House was arrested by one of 
its messengers. The arrest brought the House into conflict with 
the magistrates of London, who set aside the proclamation 
forbidding the publication of debates as illegal. ‘They released 
the printer, and sent the messenger to prison for unlawful arrest. 
The House sent the Mayor to the Tower, but the sympathies of 
the people were so strongly in favour of the Press, that the 
attempt to prohibit the publication of Parliamentary proceedings 
dropped silently on his release at the next prorogation. 


Composition. 
LIGHT AND ITS USES, 


It is impossible to over-estimate what we owe to the sun, for 
without its light and heat our minds and bodies would not grow 
aright. A plant that grows where the light cannot reach it is 
bleached and feeble, and gardeners take advantage of this cir- 
cumstance to blanch the stems of celery by partially burying 
them under the soil. A person who spends his life in mines, or 
even in badly-lighted rooms, becomes pale and bloodless, and is 
not so well protected against disease as the one who enjoys 
plenty of good light. People who live in manufacturing towns 
where the atmosphere is foggy and smoky, share but sparingly 
the light which struggles through such a medium. Children 
brought up in the houses of such towns are pale and weak, 
badly formed, and smaller than others of their own age who 
have enjoyed the sunshine. Flowers are seen to bloom best on 
the side next the light, and a geranium has been seen to bear 
only leaves when grown in a feeble light. The naturalist is 
aware also that if two tadpoles be taken, and one allowed to 
grow in the light while the other is shut up in the dark, the 
former will change at the proper time into a frog, but the latter 
will remain a tadpole. fe is said that the great number of 
imbecile children found among the deep and ill-lighted valleys 
of Switzerland are the results of want of sunshine. 


Euclid. 


1. Let ABCD be the parallelogram, and E the given point. 
Draw BD the diagonal and bisect it in G. Through G draw 
EGF, the parallelogram shall be bisected by the straight 
line EGF, 

BG is equal to GD, the angle BGF is equal to the angle 
EGD, and the alternate angles DEG, BFG are equal ; therefore 
(I. 26) the triangles EGD, BGF are equal. Now BD divides 
the figure into two equal triangles, ABD, A B 
CBD. Therefore by adding BFG, EGD 
respectively to each of the equal trape- 
ziums ABGE, DCFG, we have the equal 
trapeziums ABFE, EFCD, and therefore 
the parallelogram has been divided into 
two equal parts by the straight line 
EGF.—Q.E.D. D 


2. Prop. ft. Book 2. 

Let the divided line contain a linear units, and the undivided 
line 4 linear units of the same length, and let 4 contain m-+-n-++-p 
linear units. 

Then a=m-+n-+ 9. 

Multiplying these equals by 4; 
therefore ad=bm +- bn + dp. 

That is, the product of two numbers, one of which is divided 
into any number of parts, is equal to the sum of the products of 
the undivided number and the several parts of the sien, 

3. Prop. 1x. Book 2, 





: Algebra. 


I. (=+2+54,) (—»—=;) 
—((*+2) Ga +4) (<a n—4) 








x—3 
—(4*—« —6+44) (e?—2x—2—4) 
x—2x—3 
= (38 2) (#—2—6)_ 
a es 











Work, 
w—x—2 
xt*—x—6 
axt— 4— 2,3 
—at+ x2-+2x 
— 6x2 +-6x-+ 12 





x? — 2x — 3\ 24 — 223 — 7x8 + 8x + 12/2 — 4. Ans. 
eet ~ "ah = + ( 


—4x°+ 8r+12 
—4x2-+ 8x+-12 





2. (1) 13% — 12y=133, or 390% — 360v=3990 
(2) 30% — 29y= 167, or 390% — 377v=2171 





Subtracting, 17v= 1819 
y=107. Ans, 
Substituting 17 for y in (1), 
13x — 1284= 133, 
134=1417, 
x=109. Ans. 
39(T — +) __50x : 
(2) 4 axe I + 3% 
L. Cc. denominators=4(1 -+- x); 
oe’. 39(1 — x*)= 2007 +- 12x(1 + 2), 
39 — 39x°=200x +- 12x + 122%, 
— 39x? — 12x* — 200% — 12x = — 39, 
512°-+- 212x%=39- 
Completing square, 
24.212 4 (106)?_ 39 1 11236_ 1989+ 11236 _ 13225 
atid 51 +( 51 st 2601 2601 ~~ 2601 





Taking square root, 
a+ Be= + WY, 
c= th — Yr=e, — We 
=, or — 4}. . 


3- Let x=number of days he worked, 
Then 40—2x= 90 os was idle. 
42x — 30(40 — x)=960d., 
42x — 1200-++ 30*+=960, 
72x=2160, 
x=30 days, Ans, 


Mensuration. . 


1. Let x=the base. 
Lamia dinath se A 
18x= 2448, 


x=136=base, 
85 =each of equal sides. 
AD=¥V85? — 68?=51. 85 
Area= DC X AD=68 X 51 = 3468 sq. 
ft. Ans. : 


2. Hypotenuse _ Sei 
=V 279+ 43'=V/729-+ 1849 
= 2678, square on hypotenuse. 


B Cc 


1336 D 68 


Area of circle=square of diameter x °7854, but hypotenuse of 
right-angled triangle =diameter ; 


.*. area of circle=2678 X *7854= 


2678 
*7854 
10712 

13390 
31424 
18746 





2103°3012 sq. ft. 
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Publications Receider. 

Agriculture— 

(1) The Fields of Great Britain, Crosby Lockwood & Co. 
Algebra— 

(1) Cayzer’s 1000 Algebraical Tests. Griffith & Farran. 

(2) Mansford's Algebra. Hughes, 
Arithmetic— 

(1) Cayzer’s 1000 Arithmetical Tests. Griffith & Farran. 
Chemistry — 


(1) Practical Organic Chemistry. By H. Chapman Jones. 
Hughes. 


English Literature— 
(1) Payne’s Studies in English Literature. Crosby Lock- 
wood & Co. 
(2) Lays of Romance. By W. S. Ross. Stewart & Co. 
German— 
(1) Werner's First German Course. T. Laurie. 
Maps, etc.— 
(1) Imperial Map of Asia, with Handbook. W. & A. K. 
hates 
(2) Johnston’s Illustrations of Light and Heat. Two Sheets, 
with Handbook, W. & A. K. Johnston. 
Mental and Moral Science— 
(1) The Mechanism of Sensation. Griffith & Farran. 
(2) Glossary of Biological Terms. Griffith & Farran, 
Music— 
(1) Rudiments of the Theory of Music. John Heywood. 
(2) Young's School Songs (Second Series), T. Laurie. 
(3) A Manual of Music, Brown & Son, 
Periodical Literature — 


(1) Ward & Lock's Universal Instructor. Parts I., II., III., 
IV., V., VI. Ward & Lock. 
(2) The Cambridge Examiner, Palmer. 
Physical Science— 
(1) Lessons on Elementary Mechanics. By P. Magnus, 
Longmans & Co, 
Reading-Books— 
(1) Glimpses of the Globe (Standard II.). Griffith & Farran. 
(2) Glimpses of England (Standard III.). Griffith & Farran. 
(3) Glimpses of the British Empire (Standard IV.). Griffith 
& Farran, 
School Management— 
(1) The Elementary School Manager. Isbister. 
(2) Self-Education. Skeffington, 
Spelling — 
(1) Campbell’s English Spelling and Dictation, Parts I.-IV. 
T. Laurie. 
Writing— 
(1) Cox’s Practical Standard Copy-Books. Parts I.-XV. 
Hughes. 





Engagements for flav. 


. Medical Society of London, * Annual ane 
and Conversazione,’ 

Victoria Institute, *The Philoso hy of Herbeit 
Spencer.” By Rev. W. D. Ground, 


’ Home and Colonial Annual Meeting. 


Royal Institution, Annual Meeting, . 


. Society of Biblical Archeology, 
. Dialectical Society. 


Mrs. Frances Hoggan, M.D., 
Ascham Society, “Bythoughts on Education.’ 
Rev. W. Boyd Carpenter, M.A., . 


Royal Archeological Institute, 


” Second Grade Art Examination. 


Model and Freehand. 
Linnean Society, 


. Royal Institution, ‘The Land sabia of 


eo Hon. G. C. Broderick, 


London Institution, * Some American "Humor- 
ists.” Rev. H. R. Haweis, 

Philological Society, ‘Rhaeto- Romanic Dialect.’ 
Russell Martineau, M.A., . F 

Carlyle Club, . ‘ 

Second Grade Art Examination. 

Geometry and Perspective. 


. Geographical Society, . 
. Society of Arts, Foreign and Colonial Sutton, 


— Examination, Mathematical | Stages 


2, 3. 
Anthropological Institute, . 
— Examination, Acoustics, Light, and 
eat. 


. Geological Society, . 
Science Examination , Magnetism and Electricity. 


. Ascham Society, ‘The Place of English in a 


Liberal Education.’ Professor Henry Morley, 
Science Exam., Physiography. 


. Royal Institution, ‘Mental Images and 


Visions.” Francis Galton, Esq., 
F.R.S., M.R.I, ‘ 

London Institution, ‘Some American ‘Humor- 
ists.’ Rev. H. R. Haweis, 

Astronomical Society, 

Society of Arts, ‘Burmah.’ General Sir Arthur 
Thayre, G.C.M.G., R.C.S.1., C.B., 

Science Exam., Mining, Agriculture, Mathe- 
matics, Stages 6 and 7. 


“9 


. Science Exam., Practical, Plane, and Solid 


Geometry. 


. Victoria Institute, 


Science Exam. , Navigation and Geology. 


. Science Exam., Animal Physiology. 
. Dialectical Society. Paper, W. F. Revell, 


Esq., . . . . 
Science Exam., Theoretical Mechanics. 
. Science Exam., Applied Mechanics, 


. Science Exam., Inorganic Chemistry. 


Royal Institution, ‘Shakespeare Criticism.’ 
Walter H. Pollock, Esq., . 

London Institution, Some American Humor- 
ists.’ Rev. H. R. Haweis, 

Philological . Society, ‘ President's Annual 
Address.’ A. J. Ellis, B.A., F.R.S., 


. Science Exam., Practical Inorganic Chemistry. 


. Science Exam., Mathematics, Stages 4 and 5. 


Geographical Society’ s Anniversary, . . 


. Science Exam., Biology and eget 


Anthropological Institute, . 
Linnean Society (Anniversary), ° 


+45 p.m. 
8 p.m. 


2 p.m. 
8 p.m. 


8 p.m. 
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25. Science Exam., Elementary Botany. 
Geological Society, . . : . Sp.m. 
Ascham Society, . . ° . Sp.m. 


26. Science Exam., Mineralogy, Nautical Astro- 
nomy. : 

Society of Arts, Applied Chemistry and Physics 

Section, . . é ‘ 


. Science Exam., O ic Chemistry, Steam. 
Royal Institution, ‘The Artificial Production 
of Indigo,’ Professor H. E. Roscoe, LL.D., 
F.R.S., ° . . : 


. Science Exam., Practical Organic Chemistry. 


8 p.m. 


. Science Forms, 400 to be sent in. 
Society of Arts, Foreign and Colonial Section, 8 p.m. 


—og——. 


Monthly Notes. 


[The Editor will have pleasure in inserting Short Notices of 
Association meetings. Communications should be written on one 
side of the paper only, and sent early in the month.] 

NOTE.—We regret exceedingly that the Portrait 
and Life of John R. Langler, Esq., B.A., F.R.G.S., 
President of the National Union of Elementary 
Teachers, which was promised for this number, is 
unavoidably held over. 


A MEETING of the Bedford and District Association 
of Elementary Teachers was held in St. Mary’s 
School, Bedford (kindly lent for the occasion), on 


Saturday, 9th April. The president, Mr. J. Hare, of 
Ravenstone, occupied the chair. The greater part 
of the time was spent in considering the Agenda 
for the Twelfth Annual Conference of the National 
Union of Elementary Teachers to be held in Hawk- 
stone Hall, Lambeth, on Easter Monday and the 
three following days. The representatives, Mr. 
Hare and Miss Robinson, were instructed as to which 
motions they were to support or oppose on behalf of 
the Association. There was a good attendance, and 
two new members were received. 


DEATH OF SIR CHARLES REED.—The cause of edu- 
cation lost one of its warmest friends by the death-of 
Sir Charles Reed, chairman of the School Board for 
London, which took place on Friday the 25th March, 
at his residence, Earlsmeed, Page Green, Tottenham. 
On the 13th he was seized with an attack of faintness, 
which developed into pleurisy. From this he ap- 
peared to be recovering, and the change became 
manifest only a few hours before it terminated in 
death. Sir Charles was the second son of the late 
Rey. A. Reed, D.D., Congregational minister, Hack- 
ney, who was a man of distinguished philanthropy, 
and founder of several most useful institutions which 
continue to exist, amongst others the asylum for 
idiots at Earlswood, and that for fatherless children 
at Reedham, Surrey. Sir Charles received his early 
education in a school founded by his father in Hack- 
ney, from which he passed in due time to University 
College, Gover St. He has occupied a prominent 
place among the advocates and supporters of popular 
education from his youth up. At twenty-five he 
married a daughter of the late Mr. Edward Baines, 
a sister of the present Sir Edward Baines of Leeds. 





Both these gentlemen were distinguished during many 
years as opponents to State education. We do not 
know whether Sir Charles ever agreed with his father 
and brother-in-law on this subject. We do know, 
however, that in practical efforts to promote education 
by voluntary effort he and they were equally zealous 
and assiduous. One of the results of such effort 
was the establishment of Hamerton Training College, 
in support of which we believe no Government assist- 
ance was received until after the passing of the 
Education Act of 1870. Sir Charles was elected in 
1868 as one of the first representatives in Parliament 
of the then newly-constituted borough of Hackney, 
and in this capacity took an active part in assisting 
Mr. Forster to carry the Education Bill through the 
House of Commons. He was one of a small number 
of the then Nonconformist members of the House 
who supported with all the vigour of which they were 
capable those provisions of the Bill which authorized 
the teaching of religion in Board schools. He was 
re-elected member for Hackney in 1874, but owing 
to an informality in the ballot, he was unseated. 
Instead of offering himself for re-election, which he 


was at perfect liberty to do, he thought good to retire | 


and make way for Mr. Fawcett, who was then 
elected as second member for Hackney. Sir Charles 
was a member of the School Board for London 
from its beginning. He was: elected vice-president 
of the first Board, Lord Lawrence being president. 
At the beginning of the second Board, which was 
elected in November 1873, he was elected president, 
and having been twice re-elected, he ‘continued to 
occupy that position and to discharge its duties with 
much acceptance till his death. Soon after his first 
appointment the honour of knighthood was conferred 
upon him, and in 1876 he was created an honorary 
LL.D. of Yale University, United States. He was 
president of the Judges on Education at the Interna- 
tional Exhibitions of Philadelphia and Paris, was an 
officer of the Legion of Honour, and also of Public 
Instruction in France. At the last Parliamentary 
election he was chosen as the representative of St. 
Ives, Cornwall; and his chief object in seeking this 
position was that he might more effectually advance 
the interests of education. He has fallen in the 
service of the public, and Lord Lawrence and he 
have left to the London School Board the valuable 
tradition of two laborious and honourable chairman- 
ships. Sir Charles Reed was buried in Abney Park 
Cemetery, on Wednesday the 30th of March. The 
funeral was attended by several members of Parlia- 
ment, present and past members of the School Board, 
as well as many of the officials and teachers of the 
Board. ‘There were also present representatives of 
various other public bodies to which Sir Charles 
belonged. The streets and roads between the house 
and cemetery were also thronged with people, evi- 
dently sympathizing spectators of the sad ceremony. 


THE ELECTION OF A SUCCESSOR AS CHAIRMAN OF 
THE SCHOOL Boarp.—The Board having in a becoming 
manner expressed its sense of its loss by the death of 
Sir Charles Reed, as well as its sympathy with his 
bereaved family, at its usual weekly meeting on 
Thursday, April the 7th, proceeded to the appoint- 
ment of a successor, Mr, E. N. Buxton, who suc- 
ceeded the Rev. John Rodgers as vice-president, 
was cordially and unanimously chosen. Mr. Buxton 
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is a grandson of Sir Thomas Fowell Buxton, of 
anti-slavery fame. He has been a member of 
the Board since its establishment. During most of this 
period he has occupied the position of chairman of 
the By-Laws Committee, and has taken an active 
interest in the work of the Board generally. He is 
a gentleman of solid judgment, of large intelligence, 
of liberal spirit, courteous manners, and is an earnest 
educationist. His appointment was proposed by 
Mr. Heller in a very gracefully and truthfully com- 
plimentary speech, seconded by Mr. H. Goner, 
and supported by several other members, including 
Mr. Bonnewell, in terms which promise we!l for the 
comfort of the new chairman and the successful 
prosecution of the real work of the Board. 


MEETING OF PRINCIPALS OF PRIVATE ADVENTURE 
ScHoots.—Among the various associations connected 
with education, and composed of persons engaged in 
the work, there is one which consists of principals of 
private adventure schools. ‘This association held 
one of its meetings at Cannon Street Hotel, on 
Saturday the 16th April. At this meeting a paper on 
Government Control of Secondary Education, by Dr. 
W. P. Knightly, was read. It appears that the senti- 
ments of this paper met with much acceptance from the 
members of the association. As therefore indicating 
the feelings of a not unimportant body on a subject 
of much educational importance, we insert the sum- 
mary of the paper as reported in the Daily News :— 
‘The author of the paper stated that by Act of 
Parliament a gigantic system was rising up amongst 
them, which offered to the less wealthy classes of 


society an education far beyond their views, with an 
apparatus of means which, by its unnecessary costliness, 
was becoming seriously burdensome to that portion 
of the community on which its support mainly 


depended. The opinion was maintained that the 
education of the middle classes should be no longer 
left to the life-giving impulse of individual enterprise, 
which had so long formed and fostered the national 
strength, but that it should be stinted and measured 
out by the mechanical routine of Government control. 
His chief reasons against such control were that it 
was a system of Government espionage foreign to the 
English mind, was an imitation of the paternal govern- 
ment of the Continent, and was calculated to reduce 
the intelligence of the people to a dead level of 
intellectual feebleness. ‘They had already proceeded 
too far and too fast in that direction, as was evinced 
by the shallowness of the attainments and absence of 
muscularity in the mental constitution of the young 
men of the present day. These unhappy features he 
attributed to the revived approval of the public school 
system. He concluded by stating that it was the 
province of private schoolmasters to withstand the 
sinister influence of the views so extensively dissemi- 
nated by superficial minds, and that they were not 
servants of committees or nominees of the State, but 
they should raise the tone of feeling, and develop all 
that was godlike and true in those committed to 
their charge.’ 


CONFERENCE OF THE UNION OF ELEMENTARY 
Teacuers.—The twelfth conference of this body was 
held during Easter week as is usual, commencing on 
Monday at 2 p.m., and ending on the afternoon of 
Thursday. The place of meeting was Hankstone 





Hall, which adjoins and belongs to Christ’s Church, 
of which the Rev. Newman Hall is minister. The 
usual preliminaries relating to the standing orders, 
etc., having been transacted, Mr. Rankilor introduced 
and inducted Mr. J. R. Langler, B.A., his successor 
as president for the year. Mr. Langler was most 
heartily cheered on taking the chair, and immediately 
commenced his address, the reading of which occu- 
pied exactly one hour. As to matter, it dealt with 
most of the subjects on the Agenda Paper, and which 
the Conference was just about to discuss. In style 
it was clear and vigorous, and it was read in a most 
graceful, unaffected, and effective manner. Mr. 
Langler is highly satisfied with the position to which 
the Union has attained, with the influence it has 
acquired, and is very sanguine as to its future 
prosperity and usefulness. In referring to the past 
history of the Union, he said that in 1870 it included 
twenty-six associations, vith 400 members. At their 
last Conference there were 291 associations, with 
11,412 members. ‘The rate of increase had neces- 
sarily diminished as time advanced, but it could not 
be regarded as quite satisfactory that, whilst there 
were 36,332 teachers (five-sixths of whom were certi- 
ficated) and 36,303 students and pupil-teachers in 
England and Wales, their numbers during the last 
year should increase only 480, making the actual 
membership of the Union (Dec. 31, 1880) 11,892. 
After stating that it was a relief to find that the new 
code for 1881 did not make many changes, he went 
on to say that the annual revision of the regulations 
was greatly to be deprecated, and that frequent 
changes, even if these were not very numerous, in the 
subjects of examination, in their character, or in their 
extent, could not be conducive to the advancement 
of education. The teachers’ professional and social 
position had been greatly improved of late years. 
His office had now rarely stamped upon it the 
eleemosynary character which it formerly bore, and 
the rising generation were learning to honour its 
holder wherever its duties were efficiently discharged. 
Several things were, however, necessary. The whole 
teaching profession ought to be consolidated by the 
elementary teachers being included in the proposed 
legislation with respect to registration, and by their 
procuring representation on the proposed Educational 
Council. 

At the close of the address a cordial vote of thanks 
was accorded to Mr. Langler for both the address 
and his services to the Union as vice-president 
during the past year. It was also resolved that the 
address be printed with the Annual Report of the 
Union. On the motion of Mr. Dawson, the Annual 
Report of the Executive was received and adopted. 
The next subject taken up was the Treasurer’s Report 
and Balance Sheet, and Report of Auditors. One of 
the auditors, Mr. E. Wilkes Smith, besides performing 
the usual function of auditor, sent in a report in which 
he offered certain suggestions for the improving of 
the financial position of the Union. Considerable 
discussion arose as to what should be done with, or 
with respect to, this report. Ultimately it was re- 
solved that the treasurer's and auditors’ reports and 
the balance sheet be received, adopted, and printed 
with the Annual Report of the Union, but that Mr. 
W. Smith’s report be received and printed, but not 
adopted. 

Votes of thanks having been passed to the officers 
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of the Union, to the Executive Committee, and to 
the several standing committees for their valuable 
services to the Union during the past year, and the 
reports of the Benevolent and Provident Funds 
having been received, the first session was brought to 
a close. 


At the second session, which commenced at 7 P.M., 
the first business was the reading of a paper by Mr. 
E. W. Moore, M.A., on the Teachers’ Registration 
Bill. This paper, which was a very able one, was 
very severe in its condemnation of the Bill, especially 
on account of its exclusion of elementary teachers 
from the register which it proposes to establish. It 
was pronounced ‘the flimsiest Bill ever presented for 
a first reading in the British Parliament.’ Its title 
was characterized as ‘ misleading, if not false,’ and it 
was asserted that ‘its aim was to secure a huge scho- 
lastic monopoly.’ After a somewhat lengthened 
discussion, characterized by much ability, and in 
which a strong determination was expressed to 
insist on the amendment of the Bill, especially in 
respect: to the provisions obnoxious and unfair to 
elementary teachers, the following resolutions were 
unanimously adopted:—‘1. That this Bill should 
provide for the consolidation of the whole teaching 
profession, and should therefore be extended so as to 
include all duly qualified teachers. 2. That after 
some fixed date no unregistered person should be 
allowed to take charge of any school. 3. That after 
some fixed date all candidates for registration be 
required to give evidence of proficiency in the science 
and art of teaching. 4. That this meeting considers 
it desirable that the teachers of public elementary 
schools should be represented on the proposed 
Educational Council.’ It was also resolved that ‘a 
copy of these resolutions, signed by the chairman on 
behalf of the Conference, be forwarded to Sir John 
Lubbock and to the Education Department.’ 

The next subject was a motion ‘that an assistant 
secretary be appointed.’ This subject was discussed 
with more warmth than any which had yet been 
brought before the Conference. First, an unsuccessful 
attempt was made to have this motion postponed till 
the question of the amount of member's subscription 
should be disposed of. Then it was opposed by those 
who favoured the alternative of providing additional 
clerical assistance. The vote being taken by show of 
hands, the chairman declared that seventy-eight had 
voted for, and sixty-five against. A division was then 
claimed, and while this was being taken, it was 
resolved to adjourn, when the second session was 
terminated. In the course of this session the chair- 
man announced the result of the voting for vice- 
president to be—for Mr. Sykes, 6400; for Mr. Wild, 
1026; while a few votes had been given for Mr. 
Russell and Mr. Park, both of whom had previously 
and formally withdrawn from the candidature. 


At the beginning of the session on Tuesday morn- 
ing, the chairman announced that the result of the 
division on the question of employing an assistant 
secretary was, that the motion that such be appointed 
was carried by upwards of a thousand votes. A 
discussion followed on the status and functions of 
the assistant secretary to be appointed. ~ A motion 
was carried that the assistant secretary shall act 
under the instructions of the secretary in extending 





the work of the Union, and doing such other work as 
the Executive may direct, in opposition to an amend- 
ment that the last clause of this resolution be left out. 
A paper was then read on the code curriculum by 
the Rev. E. F. MacCarthy, King Edward’s School, 
Birmingham. The now recognised faults of the 
Education Code were criticised with great ability, and 
condemned with great severity, and was highly appre- 
ciated by the Conference, by whom a vote of thanks 
to the author was enthusiastically and unanimously 
carried. A deputation from Scotland, consisting of 
Dr. Morrison and Mr. M‘Kay, was received, and 
made short speeches expressive of the fraternal 
sympathy of Scotch teachers, which were listened to 
in a sympathetic and reciprocal spirit. Mr. A. R. 
O'Farrell and Mr. Barry also appeared as a deputa- 
tion from Ireland for a similar purpose, and were 
similarly received. 


On Wednesday morning an able paper was read by 
Mr. Heller, the secretary, on the Policy of the Union. 
Mr. Heller defined the aéms of the Union to be—(1) to 
promote the interests of elementary education; (2) 
to promote those of elementary teachers. He also 
expressed very strongly the opinion that if it were 
necessary to determine which of these objects were to 
occupy the first place, it ought to be the former. Mr. 
Heller’s opinion on this subject was approved of by 
the Conference all but unanimously. 

The subject of the subscription of members was. 
then resumed, and ultimately it was resolved that the 
subscription should be raised to 3s. instead of 2s. 6d., 
the former sum. The business of the Conference was. 
not completed when we were obliged to go to press. 
All the most important subjects on the Agenda Paper: 
had been dealt with, however, directly or indirectly. 
There was a public reception of the members of the 
Conference at 3 P.M. by the Lord Mayor at the 
Mansion House. 


THE EpucATIONAL EXHIBITION.—In connection 
with the Conference at Hawkstone Hall there was 
an interesting exhibition of new publications and 
school apparatus. The following firms were repre- 
sented, the books, etc., mentioned being those to 
which special prominence was given by the publishers” 
representatives :— 

Messrs. Bemrose & Sons (rep. Mr. Chadwick)— 
New Standard Readers, Fret- work Patterns, Binns” 
Registers, and Code Copy-Books. 

Messrs. Blackie & Son (rep. Messrs. Nichol and 
Castell)—Comprehensive Series, New Geographical 
Readers, and Vere Foster’s Copy-Books. 

Messrs. Boulton & Co. (rep. Mr. Mercer)—Mr. J. 
S. Laurie’s, and Drs. Robertson and Fernandez’ 
Works. 

Messrs. W. & R. Chambers (rep. Mr. J. C. Hall) 
—Meiklejohn’s New Geographical Readers, Shake- 
speare’s Plays, and Pictorial Reading Sheets. 

Messrs. Collins, Sons, & Co. (rep. Mr. Pitkethley) 
—The Progressive Series, Collins’ New Historical 
Readers, and Barber’s Geographical and Grammatical 
Charts. 

Mr. Cox (rep. Mr. Brown)—School Needlework 
Materials. ; 

Educational Supply Association (rep. Messrs. Webber 
& Bowyer)—Cheap School Stationery and Certifi- 
cates of Merit. ie 
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Messrs. Gill & Sons (rep. Mr. G. F. Gill)—Gill’s 
Second and Third Geographical Readers, Adair’s 
Excelsior Copy Books, Physiological Models, and 
Standard Imperial Arithmetics. 

Mr. Joseph Hughes (rep. Messrs. L. D. Carpenter 
and H. Scheurmier)—Hughes’s Standard Story Books 
and Cox’s Copy-Books. 

Messrs. Isbister & Co. (rep. Mr. Maitland)—New 
Geographical Readers, London Readers, and Isbister’s 
Copy-Books. =A 

Mr. Thomas Laurie (rep. Mr. Garrioch)—Victoria 
Readers, Kensington Series, Wilson’s Sequels, and 
Hopper’s Tellurium and Geographical Reader of 
Europe. : 

Mr. 7, Murby (rep. Mr. Mellor)—Natural History 
Diagrams, Imperial Copy-Books, Robertson’s Gram- 
matical Works, Permutation Reading Frame, Chart 
of Geographical Terms, and Physical Maps. 

National Society, Westminster (rep. Messrs. Meech 
and Hamilton)\—New National and Art 19 c 1 
Readers, Large Wall Maps, and School Apparatus. 

Messrs. Nelson & Sons (rep. Mr. H. Gibbs)—The 
Royal Readers, and New Geographical Readers, 
Simple History of England, and New Historical 
Readers. 

North of England School Furnishing Co. (rep. 
Messrs. Clifford & Chapman)—Darlington Slate 
Board, Back Rest, School Desks, Bookcase, and the 
well-bound Series of Readers. 

Messrs. W. Stewart & Co. (rep. Mrs. Haxby)— 
Stewart's Mathematical Series, and New Geographical, 
Historical, and Domestic Economy Reading Books, 
for all Standards. Art 19 c. 1. 

Teachers Bicycle Co. (rep. Mr. Colman)—New 
Bicycles and Tricycles. 

Messrs. J. Walker & Co. (rep. Mr. W. Rice)— 
Elementary Atlas of Modern Geography, New 
Outline Maps, Drawing Books, and Walker's Series of 
Poets. 

Messrs. Walkington & Broscomb (rep. Mr. Brown) — 
New Paragon Slates and Class Copy-Books. . 


— dO 





Query Column, 


*,” Communications for this column must reach the Office not 
later than the 15th inst., and should be addressed, ‘ THE QUERY 
Epiror’ of the Practical Teacher, Pilgrim St., Ludgate Hill, 
London, E.C. 


1. B. T. J. STANNINGLEY.—Write to Mr. James Jennings, 
* Tuition by Correspondence Office,’ Deptford, London. 


2, K. A, MACLEAN,—Published by Chapman & Hall. 


3. J. W. S., Manchester.—There is a number consisting of 
two digits, which is equal to 12 times the difference of its digits ; 
and if 36 be added to it, the digits will be inverted. Required 
the number, 


If x and y be the digits, tox +-y is the number, and roy +x 
is the number when the digits are inverted ; 
. Ioxr+y-+ 36=107 +a; 
"2 HY — 4) = 3, y— 3 =4 5 
«*. the difference of the digits is 4. 


But the number is 12 times the difference of the digits ; 
e's the number is 48. 














This is nothing but arithmetic. If we wished to bring it to 
two simultaneous equations, the first condition might be written 


lox + y= 12(y — 2) 
oe HS 24, Y— XH 435 
.'. 24 —#=4, 1=4. 
4. Solve the simultaneous equations, (1) «?-+-y*=74. 
(2) «++ 4y=33. 
From (2) <=33— 4y, and substituting this value in 
(1) (33-49? +¥°=743 
.*. 1797 — 264y + 1015 =0, 
(y—7) (179 — 145)=0 ; 
os Y=T, OF I=VH¥ 5 
.*. from (2) x=5, or x= — }}. 
If the factors of the above quadratic are not evident on inspec- 
tion, it should be worked in the ordinary way. 
_ 264 + V (264)? — 4(17) (1015) 
J= 
34 
264+ V 676 _ 264+ 26 
34 34 
= YW or 7. 
Note that when either x or y is 
the other, substitution is always the 





iven explicitly in terms of 
st method. 


5. J. H. CRANBROOK.—The only pronouncing dictionary 
that would suit your purpose, so far as we are aware, is the 
Manual of Geographical Pronunciation and Etymology, by A. ¥F. 
Foster, A.M. Bound in limp cloth, 2s. The publisher is 
Edward Stanford, 55 Charing Cross, S.W. 


6. The number of works on botany is so large that we almost 
hesitate to name any particular one. The following are to our 
mind the best. 


For a mere introduction to the subject :— 

Sir J. D. Hooker’s, in Macmillan’s Science Primers. 
edition, revised and corrected, 18mo. Is. 

Or Balfour’s Vegetable Anatomy and Physiology, in Collins’ 
Elementary Science Series. Fecap. 8vo. Illustr. Is. 


New 


For slightly more advanced work :— 
Oliver’s Elementary Lessons. 200 Illustrations. New edition. 
Fcap. 8vo, Macmillan. 4s. 6d. 


For the higher parts of the subject, and as an introduction to 
Cryptogamic Botany :— 
Thome’s Structural and Physiological Botany, in Longman’s 
Text-Books. Sm. 8vo. 600 Illustrations. 6s. 
P Or Lindley’s Elements of Botany. Bradbury, Agnew. Iylustr. 
vO. 9S. 


We should advise J. H. to get as many of these as he can, 
and work straight through them in order. ‘In the multitude of 
counsellors there is selite.’ If, however, he only wish two 
books, we recommend him to begin with Oliver and then pro- 
ceed to Thomé. But let him never forget that nature is always 
the best expositor of herself. 


7. SEAGAN, Leeds.—In a certain lake the tip of a bud of 
lotus was seen a span above the water. Forced by the wind, 
it gradually advanced, and was submerged at a distance of two 
cubits. Compute the depth of the lake. 


If CA be the lotus in its original position, 
BD the surface of the lake, AD the lotus 
when just submerged. The length of AB 
is required. 

Let CB=a(=a span), 
BD=64(=2 cubits), 
AB=x, 
AD=AC=x+a. 

Now the lotus was at first, presumably, 
at right angles to the lake; .°. ABD is a A 
right angle. 

.*. by Euc. 1. 47, AD?= AB*+-BD®, which, 
expressed in our algebraical language, is (x + a)?=.* + 0?; 

ang 
whence, easily, 2 = ef. 
2a 


a= =! spans=7°5 span, 


Cc 
Fs 


.| 





Now 4=2 cubits=4 spans; .*. 
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If it is desired to express this in feet and inches, we must 
take an approximate value for the span, The two best estimates 
are :— 

Pyramid span, 10°944 in. (Oxford Teacher's Bible). 
Biblical span, 9°5257 in. (Smith’s Bible Dictionary). 

Taking the mean value of these two as the correct one, we 

get the depth of the lake as about 6 ft. 4 in. 


8. R. GisBons, Stockport.—One side of a triangle is half 
the sum of the two others ; the sum of the three sides is 84 feet, 
and area of the triangle is 14 square yards. Find the sides. 

f a, 4, ¢ be the sides, s semi-perimeter, the area is 
Ws.(s—a) (s—d) (s—c) (by ordinary formula), 
Now we are given a=}(b-++-c), 2s=84, s=42. 
2a=b-+¢, 3a=a-+6-+c=84,a=28 . (1) 
b a c= 56 . . . . (2) 
Area=14 square yards=14 X 9 square feet ; 
.*. 14 X 9=V42. 14(42 — 9) (42-0) 
= 14". 3(42 — 4) (42 —c). 
-*. squaring and cancelling 14? X 3, 
27 =(42 — 4) (42—c¢) 

=42?—(b-+-¢)42 + be, and d-+-¢=56; 
.*. bc=27 +42. 56 — 42° 

=27-+ 14.42=615, 
b+ens65 
.*. 6and ¢ are roots of «* — 56x + 615=0, 

x=4I1 or 1535 
.*. the sides are 15, 28, 41. 





N.8.—In all quadratics where the coefficients are large, the 
simplest method of solution, if the roots are known integrals, 
is to divide by the coefficient of x*, separate the absolute term 
into sets of pairs of factors, and choose the pair whose sum is 
(—1) X the coefficient of x, 


9g. ABERDONIAN, Montrose.— 
4(ab-+-cd)?—(a? + P#— 2 —d?)? 
= {206+ 2cd—a? -P—A—a*} j2ab + 2ed+-a? +P —A—a} 
= {(c-++d)*—(a—d)"} {(a + 4)? —(e—d)*} 
=(c+d+ 6—a) (c+-d+4a—S) (a+-b—c+d) (a+0-+4 ¢—2), 
which may be neatly expressed as 


16(s — a) (s — 6) (s—c) (s —d) if 2s=a+b+¢+d, 


10. Prove that «#*—(y*—2*)®+- 94 — (2? —2*)?-+4- st —(x°—y?)? 
=(e+y+2) (y+s—-) (s-+4—y) (x +7 —2). 

By multiplication the dexter= {( y-++-z)? —x7} {22 —(y—:)*} 

=(2ys)* — (x? — y* — 2*)*= etc. 

Or thus, if the expression vanishes when y-+-z—.x=0, it 
follows that y-+-z—-x is a factor. Put x=y-+-z, and prove 
that expression reduces to zero. Hence y-+-z—. is a factor, 
and therefore by symmetry (s-++-*«—y) («-++-y—:). Now the 
expression is of the fourth degree, and therefore there is one 
other factor which must be symmetrical in x, y, and z; therefore 
it must be x-+y-+z. Hence, etc. This latter method, which 
is usually more advisable, does not in this case adapt itself welt 
to the sum in question. 

ABERDONIAN should be always ready to apply the rule 
(x—y) (x-+-y)=x*—y’, even in arithmetic, ¢.g. find difference 
of squares of 1239 and 1238, 1239?—1238°=2477, ie. 
{1239 ++ 1238) (1239 — 1238). 


II. Evawvate.—{7 +! +=) (xy-+-2xz-++yz), when 


z 
ont, ayx=1, Y=2x, s=47; 





o's AYZ=%.20,.4*4=829=1, 2x=1; 


0°. Sash, lay. z=2, and therefore the given expression is 
equal to (2-1-3) (d+2+0)=¥. 
It should be noticed that expression 
= TIE ae? _ (ary + yn tax)? 


ays 


12, GODEFROI.—How do you account for the efficiency of a 
glass fire-screen, while the interior of a greenhouse is rendered 





much hotter than the air outside by the sun’s rays alone? 
(Matriculation, Jan. 1881.) 

This is usually accounted for by the different behaviour of 
glass with r to what are ordinarily but incorrectly named 
‘light heat’ and ‘dark heat,’ ¢.¢. heat accompanied with light, 
and radiant heat. When glass is heated it emits a great quan- 
tity of radiant heat, but little or no light, and from this we may 
deduce that glass readily absorbs radiant heat. Experiment 
shows that this is really the case. Glass absorbs rays of long 
‘ periods’ of vibration, but allows those with shorter periods to 
pass. Now it is almost self-evident that the shorter the period 
the more energetic is the molecular vibration, 7.¢. the more 
light-rays are produced. Let us apply this to the case of the 
fire-screen. The heat of a fire which is glowing throughout is 
chiefly radiant,—at any rate it is not intensely luminous, It is 
therefore nearly all either reflected or absorbed by the screen. 
It is different with the greenhouse. The sun’s heat, being 
accompanied with great luminosity, has a short period, and is 
therefore able to through the glass. Once inside, however, 
its period pad oy nee 8g and it is either reflected or ab- 
sorbed by the wall. In either case it is retained, and raises 
the interior temperature. For further information see Dischauel, 
Ganot, Tyndall, v. Athermancy and Diathermancy. 


13. BLOMFIELD.—Matthiac’s Greek Grammar will, we believe, 
scarcely meet the requirements of the ist B.A. in Syntax, For 
its size, the best Grammar we know is Parry's, published by 
Longmans, 3s. 6d. For syntax we should advise Farrar’s Greek 
Syntax, Longmans, 4s. 6d. The two together are amply sufii- 
cient, and not too formidable a task. 

Macmillan publishes Autenrieth’s Homeric Dictionary, The 
price is 6s. 

Odyssey 1X., so far as we know, is not yet published separately. 
The edition that would suit you best is Odyssey 1.-X1I., by 
Merry (smaller edition), Clarendon Press, 4s. 6d., annotated. 

Gladstone’s HYomer, Macmillan, Is., is invaluable to every 
student, for the general information it gives concerning the poet 
and the little that is known about him. 

Bucolics and Georgics, by Archibald Bryce, published by 
Griffin, is a good and well-annotated edition. Price 2s. 6d. 

The best annotated edition of the De Officiis is Holden’s, 

ublished at the Cambridge Warehouse, Paternoster Row, It 

as marginal analyses, and an English commentary, ‘The price 
is 7s. 6d. If no notes are required, the Oxford Pocket Classics, 
published by Parker, furnishes a reliable text at 2s, 


14. PupiL TEACHER, Ridgeway. — Translate into Frenchy 
‘He has not done anything.’ It should be ‘ // n’a rien fait,’ 


15. WALTER LE MASuRIER, Holloway, N.—It does not seem 
to be generally known why a rapid succession of electric sparks 
fails to give rise to a musical note. Can you suggest an ex- 
planation ? 

We do not know that we can much improve on the suggestion 
which you make. Electric sparks are vibrations of different 
periods; hence different wave-lengths are propagated, and a 
destruction takes place through interference. At the same 
time, it should be remembered that electric discharges are 
accompanied with slight sounds, the ‘brush,’ for instance, 
always with a crackling sound. On this ground we are not 
sure that the absence of a musical note is not due to the 
lack of intensity of force. When it does become very intense, 
as ina thunderstorm, a very perceptible sound occurs. It 
may be necessary to state that the clouds in a thunderstorm 
have no connection with the production of the thunder, but 
only with its reverberation, It arises from the sonorous aérial 
vibrations produced by the displacement of the aérial particles 
suddenly repelled by the passage of the electric fluid, which 
thus on its course rarefies and expands, by its heat and re- 

ulsive powers, large masses of air, The elasticity of the air 
immediately after causing its particles to rebound, sets up a 
series of condensations and rarefactions throughout its mass, 
which thus constitute the acoustic cause of thunder. Thus we 
are not sure that a similar process going on in the case of every 
clectric spark fails to produce an audible musical note because 
of the minuteness of the quantity of force. 


16. How is it that skating becomes very laborious when the 
cold is exceedingly intense? 

Your suggestion of regulation is, we think, quite satisfactory, 
if only you are perfectly clear as to what your terms mean, 
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‘Algebraic Teaching Reformed. 





Algebraic Factors: How to Find them, and 
How to Use them. By W. T. Knicut, F.S.Sc., Lon- 
don, Science Teacher, formerly Mathematical Master at 
New College, Southsea, Author of ‘Solutions to Science 
Papers in Mathematics,’ etc. 


Every Teacher and Student should at once obtain a copy of 
this book, since its principles and methods, when fully grasped 
and adopted, must inevitably produce a complete revolution in 
the teaching and practice of Algebra. To persons preparing 
for Examinations it will be invaluable. 


‘No one can read these pages without being convinced that a 
vast improvement ought to be effected in many of the methods of 
performing the most ordinary operations of Algebra. More than 
this, no beginner can work through the examples given in the 
book, according to the plans laid down in it, without bringing to 
all future work a facility of handling and transforming Algebraical 
expressions formerly quite wanting. —Sheerness Guardian. 

*You may freely use my name in recommending the book. 
Send me so copies.'—J. B. CoLGrove, M.A., Head Master, 
Grammar School, Loughboro’. 

‘I think it a pity that all teachers of Algebra do not know there 
is such a capital book to be had at a very moderate price."—W. J. 
MANTLE, F.R.G.S., Head Master, Diocesan School, Lincoln. 

Other remarks by practical teachers :—*‘ ‘t is all it professes to 
be.’ ‘Valuable and not costly.’ ‘That rara avis in this stereo- 
typed age—something both new and good.’ ‘A real boon to all 
teachers of Algebra.’ ‘ Your admirable book.’ 


To be had ONLY from the Author, 
SPRING HILL HOUSE, TAVISTOCK, 


Price 2s., post free; four Copies as three. 


JOHN HEYWOOD, 


Educational Publisher, Bookseller, Stationer, and School Furni- 
ture Manufacturer, Ridgefield, Manchester. 


The following Catalogues will be sent post free on application :-— 
—A Catalogue of Educational and Genchotiens Works, 
containing a list of John Heywood’s own distinctive publications, with 
their retaii price. 
IL—A Ca of SchoolFurniture. Illustrated with numerous 
Diagrams of School Furniture and School A tus, with net prices. 
—A Classified and Illustrated Educational Catalogue, 
containing a general list of the leading School Books published 
‘ ce with the most commonly used articles in Stationery and 
aterials. 
IV.—A Catalogue of Juvenile and other Works, suitable for 
Presents, Prizes, Libraries, and general reading 
V.—A Catalogue of Drawing ‘Materials. 
MANUALS FOR TEACHERS. 
A Complete Guide to the Standard Examinations. By A. 
GARDINER. 1s. 6d. 
Guide to Matriculation at London. By A. Dovps. 1s. 6d. 
First B.A. Examination at London. A Handbook for Study, 
with other useful information. 4s. 6d. 
001 Management and Method. With numerous Examination 
Questions. By J. J. Prince. 3s. 6d. 
MANUALS FOR PUPIL-TEACHERS. 
Arithmetic, Mental. With Answers and Specimens of Examina- 
tion Papers. By R. Sutton, formerly of York Training College. 15. 
Atlas and Geography of the British Empire. Maps cold., 2s. 6d. 
Examination Papers set by H.M. Inspectors during 1880, Each 
four months in book form, with Answers, etc., 8d.; complete, cloth, 2s. 
Political, Commercial, and cal) 
THE Britisu Is-es, Cotonies, AND Derenvencigs. By T. JoHNSON 
Tamworth Grammar School. 1s. 6d. 
phy and History of the British Possessions. By J. S. 


ORN. 1s. 6d. 
Guide to the Scholarship and Certificate Examination. Cloth, 


as. 6d. 
Mechanics for Junior Students. Including Hydrostatics and 
Pneumatics. By W. J. Brownz, M.A. 2s. 
tion set to Pupil-Teachers at Recent Exam- 
inations. By W. T. Lawrence. Cloth, 6d. 
Object Lessons. By A. PARK, F.R.G.S. 2s. 6d. 
Physiography. By J. J. Prince. Second Edition. 1s. 6d. 
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The School Board Chronicle, 


AN EDUCATIONAL RECORD AND REVIEW. 


SSNS 


Established February 1871. 


EVERY SATURDAY, PRICE THREEPENCE. Post Froo, 15s. per 
Annum; 7s. 74. for Six Months; 3s. 10d. for Three Months, paid 
in advance. P.0.0.'’s should be made payable at the Chief . 


The School Board Chronicle is the accepted organ of the School 
Boards, of which there are about 2000, and the Weekly Chronicle 
of the proceedings of the School Attendance Committees under 
Lord Sandon’s Act, of which there are about 700. 

The School Board Chronicle contains, every week, a full report of 
the proceedings of the London School Board, and of all the other 
School Boards and School Attendance Committees in England and 
Wales, and discusses every question connected with the working of 
the Elementary Education Acts. 

The School Board Chronicle occupies the position ot a ‘ Hansard 
to the great educational parliament of the United Kingdom,’ and is 
filed regularly by Subscribers, amongst whom are the President 

Department 


dians, Mayors, Town Clerks, Members of Parliament, and many 
others who are interested in the great question of National Elemen- 
a Education. 

The number of testimonies constantly received as to the value 
and usefulness of the paper and the high estimation in which it is 
held, proves that it is regarded as a wmecessity by all who hold 
important positions under the operation of the Elementary Educa- 
tion Acts, and who wish to be thoroughly well up in the details of 
its administration, and also by teachers, in order to keep pace 
with the Education movement. 

The School Board Chronicle is a valuable medium for obtaining 
the services of qualified teachers, and also for all Educational and 
Scholastic announcements. 

Terms for Advertisements, and Inquiries, should be made to the Publishers, 
GRANT & CO., 72 to 75 Turnmill Street, London, E.C. 
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MANSFORD'S MATHEMATICAL WORKS. 











By CHARLES MANSFORD, B.A., Lecturer on Mathematics at the Westminster Training College. 


Mansford’s School Arithmetic. Price 4s. 6d. 

The entire subject is logically arranged ; and the explanations 
given indicate the proper methods of teaching the rules, and also 
present a convenient summary of the principal points to be remem- 
bered by the pupil. 

The best methods of working are fully explained and illustrated, 
and the rules are printed at length and in different types. Most of 
the examples are taken from the Papers set by the Education De- 
partment during the past twenty years. 
an Schoolmaster says—‘ We can strongly recommend it to the attention 

our rs. 

The School-Board Chronicle sa 


the practical point of view as the theoretical is from the scientific standpoint. 


It is a capital Arithmetic ; novel, without being far-fetched or over-ingenious.’ | 
| School Euclid. 
| Text Book, andalso of 100 Additional Examples, which are soarranged 





Fust issued, containing Christmas Papers, 1879. 


Mansford’s Mental Arithmetic for Schools and Training 
COLLEGES. Price 1s. 6d. 


The rules and examples are systematically arranged and gradu- 
ated. Each page contains a single rule, with its proper illustrations 
and accompanying examples. 

The miscellaneous examples contain a complete set of the Certi- 
ficate Examination Papers in Mental Arithmetic, both for Male and 
Female Candidates, from the beginning. ‘The answers at the end 
may be relied upon. 


*," The New Editions of Mr. Mansford’s Algebras contain Additional Chapters, 





—‘ The commercial part is as good from | 





Mansford’s School Euclid. Books 1. and 11. 
In this little Manual the propositions are so arranged as to bri 
out the relation of the seve Exercises and vaglamatere 
notes are appended to each proposition, and the diagrams have been 
specially engraved to show the distinction between the constructive 
parts and the data. A series of one hundred miscellaneous exercises, 
es pe + wget to the propositions on which they depend, is given 

at end. 


Price 1s, 





Now ready, price 2s. 6d. 

Mansford’s Solution of Geometrical Exercises Explained and 
Illustrated. With a COMPLETE KEY TO THE SCHOOL EUCLID, 
and roo Additional Examples. 

This Key has been prepared specially for Teachers who use the 

It contains the Solution of all the Examples in the 


that a Teacher can select a suitable exercise for any proposition. 
Mansford’s School Algebra, Price 1s. New Edition. 

Is specially adapted for Pupil-Teachers, and contains /ud/ explana- 
tions of the points likely to prove difficult to beginners. There are 
numerous pe examples, especially in problems, which are care- 
fully classi and graduated. The relation of the subject to Arith- 
metic is kept constantly in view and illustrated throughout. 





Adopted by the London School Board. New Edition, 
Mansford’s Algebra for Elementary Schools, Price 6d. 


with numerous Examples on 


FACTORS. These Algebras will be found a adapted to the most modern 


requirements both of Elementary and 


iddle-class Schools. 


Gar Specimens sent post free on receipt of published price in stamps. 
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LOCKWOOD’S ELEMENTARY 
SCHOOL SERIES. 


18mo, price 1s. each, strongly bound. 


*.* This Series of Elementary Works is recommended to the 
notice of Principals of Colleges, Heads of Schools, and all in- 
structors of Youth, as int to meet the wants of beginners, 
being accommodated to their age and capacity. 


POELEOOOOrwEmwmrnmmmnwnw—*" 


The Elements of Geography. 


G, Jouns. Enlarged and correct 


By the Rev. B. 


| 


The German Language, The Little Scholar's 


First Step in. By Mrs. FALCK LEBAHN. 


German Reading, The Little Scholar's First Step | 


in. Containing Fifty Tales from Schmid, with Notes, By 
Mrs. FALCK LEBAHN, 


The German Prepositions, and the Cases they 
vern. Exemplified by 2500 useful Colloquial Phrases. 
By SAMUEL GALINDO. 
German Colloquial Phraseology, exemplifying 
all the Rules of the German Grammar. By SAMUEL 
GALINDO. 


The French Language, 


Introduction to. By JOHN 


The French Language, an Easy and Practical 
Introduction to. By JOHN HAAs. Second Course. 


*.* The above Two Volumes bound together, 2s. 
Other Works are in preparation, 


an Easy and Practical 
AAS. First Course. 





New and Cheaper Editions of 
WORKS BY JOSEPH PAYNE, 


Late Professor of the Science and Art of Education to the 
College of Preceptors, ete. 


Payne’s Studies in English Poetry ; with short 
Biographical Sketches, and Notes Explanatory and Critical, 
intended as a Text-Book for the Higher Classes of Schools, 
Eighth Edition, revised. Post 8vo, 3s. 6d., cloth, 

The selection is both extensive and varied, including many of 
the choicest specimens of English Poetry.'—Zc/lectic Review. 


Payne’s Studies in English Prose. Specimens 
of the Language in its various stages ; with Notes Explana- 
tory and Critical. Second Edition. Post 8vo, 3s. 6d., 
cloth. 

‘ Admirably accomplishes the object aimed at, which is to furnish, 
in the form of specimens, a continuous and systematic view of the 
development of the English language, and it is difficult to imagine 
a more useful manual.'—Scofsman, 


Payne's Studiés in English Literature, Prose 
AND PorTIcaL. Being the above two Books together in 
1 vol. Price 7s. 6d., half-bound. 


Also, lately published, 


Payne’s Select Poetry for Children, with brief 
Explanatory Notes, arranged for the use of Schools and 
Families. ‘Twentieth Edition, with fine Steel Frontispiece. 
18mo, 2s. 6d., cloth, 

‘Mr. Payne has shown great judgment in his selection of pieces. 

. . » Extensive, comprehensive, and yet simple withal, we could 

wish for no better introduction to the study of poetry to place in 

the hands of our little ones.'—Schoolmaster, 
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NOW_ READY. 


IMPERIAL MAP OF AOIA. 


UNIFORM WITH THE IMPERIAL MAPS OF EUROPE, ENGLAND, AND SCOTLAND. 
Size 72 by 63 inches. Price, on Rollers, Varnished, 21s. each. 





OTHERS IN PREPARATION. 


TYPES OF NATIONS. 


The Series consists of The Esquimaux—The Negro—The Australian Aborigines—The Patagonian— 
The Hindoo—The Chinese. Price, on Sheet, 2s.; Roller and Varnished, 4s. 





‘ They are so excellent that everything of the kind we have seen before is quite out of the comparison.’—Bookseller. 





W. & A. K. JOHNSTON, Edinburgh ; and 6 Paternoster Buildings, London, E.C. 





Set by the London University Examiners. Just published, price 3s., 


MATRICULATION QUESTI/ONS, | SENTENCES FOR ANALYSIS, 


JUNE 1880. FOR USE IN SCHOOLS. 
wiriied wee ge a SELECTED By F, HEELEY, B.A., UNIVERSITY OF LONDON. 


WALTER P. WORKMAN, W. & R. CHAMBERS, Lonpon AND EDINBURGH. 
First in Honours at the above Examination. 


Price 3s. 6d. 





Just published, r2mo, price 3s., 


The Hints, Notes, Books of Reference, ak = “gegen A R | T H M E T | C, 
necessary to intending Candidates, which have been ap- 
pended, render this little Manual the best possible guide to FOR THE USE OF SCHOOLS AND PRIVATE STUDY. 


the Matriculation Examination. By MonTaGu H. Foster, Principal of Stubbington House, Fareham. 
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CITY KINDERGARTEN DEPOT, 
W. SHEPHERD, 30 PATERNOSTER ROW, LONDON, E.C. 





W. SHEPHERD begs to draw the attention of Principals, Teachers, and all interested in this now valued_and 


popular system of Juvenile Tuition, to his complete Stock of all Kindergarten Materials of the best Manufacture, 
as adopted and imported from the Continent. 


* The Paradise of Childhood.’ A complete Manual for self-instruction in Froebel’s Educational Principles, and 
Practical Guide to Kindergartners. 85 pages letterpress, and 75 pages of Illustrations, price 7s. 6d. 


Inspection invited. Full Catalogues free on application. 
THE FIRST SIX GIFTS. 


FIRST GIFT.—The Ball. Box containing six coloured worsted balls (three primary and three 
secondary colours), etc. ° ° ° e . ° ° ° 
SECOND GIFT (vide op aw containing ball, cylinder, and two cubes in wood . . 
THIRD GIFT.—Froebel's First Building Box, containing a cube divided into eight smaller ones 
FOURTH GIFT.—Second Building Box, containing a cube divided into eight oblong planes . 
FIFTH GIFT.—Third Building Box (an extension of Third Gift), containing one large cube, 
» divided into twenty-one whole, six half, and twelve quarter cubes . ° 
SiXTH GIFT.—An extension of the Fourth Gift . 


For full instructions in use of above Gifts see ‘ Paradise of Childhood.’ 


ooo Oot 
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POPULAR EDUCATIONAL WORKS. 


By JOHN R. LANGLER, B.A., F.R.G.S., 


Of the Westminster Training College, One of the Examiners in Geography to the College of Preceptors. 








Langler’s Pictorial Geography. 


For Young Beginners. Beautifully Illustrated. Price 5s. 


GEOGRAPHY. 
Langler’s Mathematical Geography. 


New Edition, price 2s., extra cloth. Cheap Edition, 6d. 
With a Course of Examination Questions. 


The Schoolmaster says—‘ It is a book so compactly written, that students preparing for examination, and teachers desirous of 
revising their knowledge, would both find it of great service.’ 


Langler and Hughes's Standard Geographies. 
II. and IIL, each 1d. ; IV., 2d. ; V. and VI., each 3d. ; Complete in one vol., cloth, neat, rs. 
The Schoolmaster says—‘ It is an excellent text book, cheap as well as good. It ought to be atte successful,’ 











READING. 


‘The best Tablet Lessons we have seen.’ 
«@ Adopted by the London and other principal School Boards. 


Langler’s Reading Sheets. 


Just published in a new and superior Type, the Seventh Edition, price 7s. 6d.; or the 28 Lessons mounted 
on 14 boards, 15s. The Series includes the Roman and Script Alphabets. 


The New Edition of this well-known Series of Reading Lessons is issued in an attractive form, on very 
good paper, and in a clear, bold, distinct type. The carefully graduated system on which these Lessons are 
constructed has secured the highest commendation from practical educationists, 


Langler and. Hughes s Young Students’ Readers. 


sll ‘ ‘ «a Cc ete Primer— bo 
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Adopted by the London and other principal School Boards. 
The remaining Books of the Series will be issued with as little delay as possible. 


OPINIONS. 
The Schoolmaster says—‘ This — has been prepared with exceptional pains. It is an admiradle specimen of letter-building, 
and leads the pupil by very easy and ingenious stages towards a knowledge of reading.’ 
Fraulein Heerwart, Stockwell Kindergarten Training College, writes—‘ They perfectly harmonize with the principles of the 
Kindergarten, I always recommend your Reading Sheets and Books.’ 


TABLES. 


LANGLER'S JUNIOR TABLE CARDS. | LANGLER’S SEN/OR TABLE CARDS. 


SUITABLE FOR STANDARDS L., II., AND III. SUITABLE FOR STANDARDS IV., V., and VI, 


Price One Shilling per Packet of Twenty-four. Price One Shilling per Packet of Twenty-four. 


SPELLING. 
Langler’s Spelling Books. 


Infants’, Part I., rd.; Part II., rd.; Cloth, 3d. Standards I., II., III., and IV., each 1d. 


Lonpon: JOSEPH HUGHES, PILGRIM STREET, LUDGATE HILL, E.C. 
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STRAHAN & COMPANY'S LIST. 


GIFT AND PRIZE BOOKS. 
] 


Small 8vo, coloured cloth boards, 2s.; gilt edges, 38., Crown 8vo, cloth gilt and gilt edges, 3s., 
PHEBE’S FORTUNES. By Mrs. R. O'’ReiLty. With Illustra- | TALES OF MANY LANDS. By M. FRASER-TYTLER. With 
tions. Illustrations. 
Small 8vo, cloth gilt, as. 6d.; gilt edges, 3s., Small 8vo, cloth gilt, as. 6d. ; gilt edges, 3s., 
THE CHILDREN’S JOURNEY, and other Stories. Bythe Author | SLYBOOTS, AND OTHER FARM-YARD CHRONICLES. By 
of * Voyage en Zigzag.’ With Illustrations by the Author. Beata Francis. With many Illustrations. 
. : Small 8vo, cloth gilt, 2s. 6d.; gilt edges, 3s., 
Crown 8vo, cloth, gilt edges, 3s., 
THE POSTMAN’S BAG. By JouNn De Lizrpr. With Mlustra- | ROUGHING IT IN VAN DIEMEN’S LAND, Etc. By RIcHARD 
tions by Joun Perrin, R.A. 














Small 8vo, cloth gilt, 2s. 6d.; gilt edges, 3s., 


Small 8vo, cloth gilt, as. 6d. ; gilt edges, 3s., | MARQUISE AND ROSETTE, Etc. By the Baroness MARTINEAU 
THE GIRLS OF THE SQUARE By Mrs. R. O'REILLY. DES CHESNRY. 


GEIKIE’S PRIZE COPY-BOOKS. 


Nos. 1 to 21. Price 2d. each. 





SOME NOTICES OF THE PRESS, 


‘The competition in the copy-book department of school requirements | manship. Good copy-books are by no means rare nowadays, but these new 
seems to be even more intense than in that of reading-books. ‘The ingenuity candidates for popular favour can justly be classed among those in the front 
displayed in giving freshness and variety to the different sets that appear is | rank.’—Zhe Schoolmaster, 
wonderful. ‘The set before us is not new. It has established a reputation; | 
and as its merits become more widely known, it will certainly be more widely | * This long series of writing copy-books commend themselves to notice for 
used. As regards ruling, heading, figuring, and lettering, we know of the author’s elaborate devices for guiding the hand of the pupil in the earlier 
nothing superior."—Aducational News, stages of his work, for the good quality of the styles of writing taught; for 

*We are much pleased with these copy-books. ... Of the penmanship and | the interest and variety of the information sought to be impressed upon the 
its arrangement we can speak in the highest terms. ‘The models are beautiful memory in the subject-matter of many of the advanced exercises, for the 
specimens of caligraphy, and the exercises included in the twenty-one thought bestowed upon the commercial copies in the introduction of letter- 
numbers of the series leave nothing to be desired. No. 15 of the series, writing, book-keeping, account-keeping, financial transactions, and generally 
consisting of beautiful specimens of “text” and “small-hand” writing, is | for the range and exhaustive completeness of the series.'—School-Board 
well adapted for pupil teachers, as a preparation for the annual tests in pen- Chronicle. 





STRAHAN & CO., LIMITED, 34 PATERNOSTER ROW. 





IMPORTANT NOTICE.—Now Ready, Price 2s. 6d., 


HUGHES’S EDUCATIONAL COURSE. 





TEXT BOOK 


OF 


PRACTICAL ORGANIC CHEMISTRY 


FOR ELEMENTARY STUDENTS. 
By H. CHAPMAN JONES, 


FELLOW OF THE INSTITUTE OF CHEMISTRY OF GREAT BRITAIN AND IRELAND ; FELLOW OF THE CHEMICAL SOCIETIES OF 
LONDON AND BERLIN ; MEMBER OF THE PHYSICAL SOCIETY OF LONDON ; DEMONSTRATOR OF PRACTICAL 
CHEMISTRY AT THE ROYAL SCHOOL OF MINES; AND PROFESSOR OF ORGANIC CHEMISTRY 
AT THE BIRKBECK INSTITUTION, 


@7 Mr. HuGHEs will have pleasure in sending a Specimen Copy of the Volume (the only one, as yet issued, which 
deals with the Practical Work of the Laboratory) upon receipt of P.O.O. for 1s. 10d. 


LONDON: JOSEPH HUGHES, PILGRIMSTREET, LUDGATE HILL, E.C. 





